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s most woodworkers, those of 





us here at ShopNotes face the 
same challenges you do: Choosing the best 
tools for our shops given time, space, and 
financial constraints. Those issues were 
some of the things I ran across as I was look- 
ing for a new bench grinder for my shop. 

Wading through the available options 
resulted in a bit of "analysis paralysis." 
Should I choose a grinder with 6" or 8" 
wheels? And what types of wheels? Low 
speed vs. high speed was another consider- 
ation. And how does the function of the tool 
rests play into making a decision? Well, if 
you check out the article on page 42, you'll 
get some insight into my decision-making 
process on what's important. 

That's the great thing about ShopNotes. 
The projects and articles are designed, pho- 
tographed, illustrated, and written by wood- 
workers. By featuring the articles we do, 
you benefit from the experiences we've been 
through. These are most often trial and error 
experiences. So when you read about cutting 
bridle joints on the band saw, it's because 
one of us had a need, went through the pro- 
cess, and thought it valuable enough to pass 
along the information. 

New Face. Along the lines of new expe- 
riences, we've added a new member to the 
editorial staff, Dennis Volz. Dennis has a lot 
of sawdust in his veins, and we're expecting 
him to bring fresh perspectives to the topics 
and projects we feature in the magazine. 

And that grinder decision? I opted to buy 
a low-speed, 8" model. The big selling point 
was the tool rests on the grinder. They're 
designed for woodworkers and the kind of 
work we do most often. It's a choice I'm sure 


I won't regret. 
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Tips for 
Your 
Shop 


Plunge Router 
Mortising Jig 

A plunge router is great for cut- 
ting mortises. But you need a jig 
to hold the workpiece and guide 
the tool as it cuts in order to get 
the precision required for a mor- 
tise. This versatilejig allows me to 
adjust the length and location of 








ADJUSTERS PLATFORM 















NOTE: ALL KNOBS ARE 


the mortise plus I can use it to cut 
mortises in angled workpieces. 
The heart of this jig is the two- 
piece platform. It provides a 
wide surface to steady 
the router base. It also 
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opening for different 
mortise lengths. The 
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adjusters allow you to replace the 
stops for different size bushings, 
in this example 3⁄4". The stops are 
held in place by strips of hard- 
board which match grooves cut 
in the two platform pieces 

The top bracket holds the plat- 
form in place and the bottom 
bracket provides a place to clamp 
it to a bench. The upright is slot- 
ted for clamp- 
ing the work- 
piece and to 


3e" CHAMFER 





UPRIGHT 


clamp a guide 
for making 
identical mor- 
tises in multiple 
pieces. Assemble the jig with 
glue and screws. 

To use the jig, place the piece 
to be mortised against the 
upright face, clamp it in place, 
and then adjust the opening as 
needed. Use a plunge router 
with a spiral upcut bit to cut 
the mortise in several passes. 
I find that a spiral carbide bit 
cuts fast, and makes a nice, 
clean mortise. 

George Ames 
Winthrop, Maine 
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Setting a saw blade to the correct 
angle is a challenge which can be 
made easier with a handy app for 
my smartphone. I made it even 
more useful by building this case. 
To make the case, cut four strips 
of wood the same thickness as the 
phone. Using the phone as a tem- 
plate, glue the strips to a piece of 1%" 
hardboard bottom that is slightly 
oversize. Cut another piece of hard- 
board for the top and cut the open- 
ings for the screen and the phone's 
buttons. Dowels hold the top in 
place. Trim the hardboard edges 
with a flush-trim bit and then drill 
the holes for the magnets. 
Min-Hao Kuo 
East Lansing, Michigan 


Submit Your Tips! 


If you have an original shop tip, 
we would like to consider it for 


publication. Go to: 


ShopNotes.com 


and click on the link 


SUBMIT A TIP 


Smart Phone Utility Case 


There, you'll be able to describe your 
tip in detail and upload photos or 
drawings. Or you can mail your tip 
to the editorial address shown in 
the right margin. We will pay up 
to $200 if we publish your tip. And 
if your tip is selected as the top tip, 
you'll also receive a Kreg K5 Jig. 
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NOTE: Clean up 
corners with a 
chisel 


I like to cut hinge mortises on the 
router table, but sometimes it’s 
a challenge to start and stop the 
cut at the right place. These L- 
shaped stops establish both ends 
of the mortise and provide a sta- 
ble starting point for each cut. 
Each stop is made by joining 
two pieces of stock at a 90° angle. 
If you don’t have a T-track on 
your fence, you can clamp the 
stops to the router fence instead 
of using flange bolts. 
The drawing you see 
below shows you 
how to set up and 
use the stops. 


Ya" - 20 
FLANGE BOLT 









'4"-20 


ТОР 
(214" X 4%") STAR KNOB 


Mortise Cutting 


Start by placing the board 
against the right bracket, push it 
into the bit until it contacts the 
fence, then slide the workpiece 
toward the left stop. Pull the 








workpiece away from the fence 

and remove any waste by care- 
fully routing back and forth. 

Bill Huber 

Haslet, Texas 
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Pat Bowles of Louisville, Kentucky, uses a stiff 


brush to clean the caked up dust from his shop 
vacuum filters. It doesn't create clouds of dust and 
makes the filter more efficient. 


6 


WIDTH OF 
MORTISE 


PUSH WORKPIECE 
INTO THE ROUTER BIT 


lowa, suspends them from a cable stretched across his shop ceil- 
ing. Small pulleys and cable ties hold the cord and allow it to move 
easily along the length of the cable. 
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Dado Blade Setup Jig 


In the past when I've set up a dado blade, I picked out 
the chippers I thought would get me close and then made 
the fine adjustments by taking them back off the saw to 
add the shims. The jig you see here makes the setup much 
easier by allowing me to make these adjustments before 
installing the stack on the saw. 

To use the jig, I simply lay a scrap piece along the stack 
and then add chippers and shims so the teeth are flush 


with the scrap. Snug 
down the wingnut to 
compress the stack. 
Once you get it 
right, you can transfer 
the stack to the saw. 
Donald Wojtaszek 
Reynoldsville, Texas 
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То hold attachments and tools, Jim 
Downing of West Des Moines, lowa, fastens 
a wire basket to the top of his vacuum. The 


open mesh doesn't collect dust. 
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Sandpaper Cutting Board 


It’s amazing how many different sizes of sanding sheets 
you need in the shop. To simplify things, I made a jig 
that eliminates the measuring and can be configured to 
cut various sizes to fit your sanders and sanding blocks. 
A spring-loaded, hinged panel holds the sandpaper 
flat and acts as a straight edge for cutting. Removable 
bolts placed in holes 
positioned on the 
board create stops to 
cut each size of sand- 
paper. You can write 
notes and labels on the 
plywood for each size 
- you need to cut. 
Dan Martin 
Galena, Ohio 


NOTE: ALL PARTS 
MADE FROM Эд" 
PLYWOOD 


EDGE GUIDE 
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STOPS 


Now you can have the 
best time-saving secrets, 
solutions, and techniques 


sent directly to your email 
inbox. Just go to 
ShopNotes.com 
and click on 
“Sign Up for Free eTips” 
You'll receive a new tip by 
email each week. 


Michael Silane of Pelham Manor, 
New York, uses an extension on his 
wrench along with a square to help 
install threaded inserts straight. 
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each one apart and choose one 
tor your next project. 
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Creating profiles is a bread and 
butter routing task. And for good 
reason. In a short time, you can 
create eye-catching profiles that 
soften the hard edge of a work- 
piece. The right profile can even 
enhance the overall look and 
style of a project. 

One popular (and traditional) 
profile is the ogee. This flowing, 
S-shaped double curve has been 
used to dress up furniture and 
buildings for thousands of years. 
5o you'll find it's right at home in 
a wide range of furniture styles. 

Looking at ogee bits from any 
router bit manufacturer, you'll 
quickly see that the name "ogee" 
can refer to a whole family of 






i сайн 


profile bits. In fact, the range of 
bits offered can be a little diz- 
zying. То add to the confusion, 
two router bits with the same 
profile can have different names 
depending on the maker. 

In order to get a better under- 
standing of the various profiles, I 
gathered a range of ogee-related 
bits together from one maker. 
(You can find sources for these 
bits on page 51.) Seeing the bits 
— and the profiles they create — 
side by side helps to 
highlight differences 
and will make choos- 
ing a profile (and bit) 
for your next project 
much easier. 


Roman Ogee 







Basic Ogee. The starting point 
for getting a handle on ogee bits 
is to start with the basic version. 
(lower left photo). The standard 
ogee is a profile that begins with 
a convex curve at the shank end 
and seamlessly transitions to a 
concave curve at the tip. You can 
see the result in the molding sam- 
ple behind the bit. The two curves 
catch light differently but don't 
create any distinct shadow lines. 

Roman Ogee. Now take the 
ogee profile and reverse it so 
that the concave portion is at the 
shank end. What you end up 
with, naturally, is a reverse ogee 
profile. But oftentimes, the pro- 
file is called a Roman ogee. 

There's something else to 
notice here, too. Rather than start 
the profile with what's really a 
roundover, the bit cuts a shoul- 
der or fillet. This sharp edge cre- 
ates a crisp shadow line that can 
help set the molding off from the 
rest of the project in a new way. 

Meet the Family. Think of the 
ogee and Roman ogee profiles as 
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two branches of a family tree and 
you can better see how other pro- 
file bits are related. You can mix 


and match the curves and fillets 
for dramatically different looks. 

Ogee Fillet. Just as the Roman 
ogee bit adds a fillet at the top 
of the profile to create another 
design element, an ogee fillet 
(also called a classical Roman 
ogee) does the same with the 
basic ogee. The fillet defines the 
starting point of the profile. 

The profile of the double fillet 
ogee bit shown in the inset photo 
takes it one step farther. Look at 
the tip of the bit and you'll see it 
creates another fillet to act like a 
bookend on the profile. 

Bead & Cove. The top and bot- 
tom of the profile isn't the only 
place to locate a fillet. Take a look 
at the bead and cove bit above. 
Here, there's a fillet separating 
the S-shaped curve. This crisp line 


defines each portion of the profile. 
Like the double fillet ogee, there's 
a fillet at the end of the bit. This 
profile goes by a couple of other 
names such as "Classical ogee" or 
"Classical cove and bead." 

Cove & Bead. Lets swing 
back to the Roman ogee side of 
the family for a look at one of its 
variations. The cove and bead bit 
shown in the upper right photo 
looks very similar to the bead and 
cove. Only the profile is reversed. 
This profile is sometimes referred 
to as a "double Roman ogee." 

Watch the Radius. With an 
understanding of the essentials 
of ogee profiles, you're sure to 
have a better idea of the kinds 
of bits you may want to get. But 
there's one other detail to con- 
sider. Several of the profiles come 
in different sizes. The sizes refer 
to the radius of the two curves. 
You can see how this difference 


make your own 
Custom Ogee 


The various ogee bits shown 
above make quick work of cre- 
ating ogee moldings or shaping 
the edge of a workpiece. But it’s 
not your only option for making 
these versatile profiles. 

Instead, think of an ogee as 
a combination of simple pro- 
files. Start with router bits you 
probably already have: round- 
over, core box, and cove bits. 
Combine different profiles and 
sizes to create a custom profile. 
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The only difference is that you 
need an additional step or two. 
To get you started, take a look at 
the example shown in the margin 
photo. It's an elegant bead and 
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plays out in the Roman ogee pro- 
files shown below. 

Ogee bits make creating a pro- 
file quick and easy. But it isn’t the 
only way. The box below high- 
lights a technique for creating 
custom ogee profiles. 

You don’t need every bit 
shown here. Having one or two 
ogee bits in your router bit col- 
lection will give you options to 
dress up almost any project. 





A Watch the Radius. 

Both of these pieces have a 

Roman ogee profile. The size of the radius 
(' left, %22" right) alters the look. 






cove created witha 4" round- 
over bit and a %4'-dia. core box 
bit. The drawings below show 
the two-step process to make the 
profile at the router table. 


À Create an 
Ogee. Combine a 
roundover bit with 
a core box bit to 
make a unique 
ogee profile. 


V2"-DIA. 


CORE 
BOX BIT 


| «ду... | 


Accessories 


Lathe Chucks 








Find out how a chuck for your lathe can open up 
endless possibilities for your turning projects. 


When I first acquired a lathe, the center mounted in the headstock 


only way I knew to turn a work- 
piece was to mount it “between 
centers.” That is, supporting 
the workpiece between a drive 


and another center mounted at 

the opposite end in the tailstock. 
This method of turning is great 

for making spindles and pens, 


but it can be limiting. Turning 
between centers doesn’t allow 
you to finish off the end or face of 
a workpiece (like a bowl) because 
the centers are in the way. 


A Chuck. The solution is a 
иск Key. 3-795 chuck. It securely grips a work- 
piece without requiring the tail- 
; Rus үте i stock to support it. This allows 
жаШ Й on а key © | you to turn the face of the work- 
М к, i TORS Bw jut piece that would normally be 
Ef. obstructed by the tailstock. You'll 
find chucks from manufacturers 
like Oneway, Teknatool, Vicmarc, 
Penn State Industries, and others 
(refer to Sources on page 51). 
Movable Jaws. Most lathe 
chucks are classified as 4-jaw, 
scroll chucks. They're similar 
to the chuck on a power drill. 
The jaws move inward to grip a 
workpiece externally. But unlike 
a drill chuck, the jaws can also 
be expanded outward to grip a 


i 
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Installing a Chuck. 
With the proper insert, 
the chuck threads 
onto the headstock of 
most lathes. 
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shallow recess that you create in 
the face of a workpiece. 

Smooth jaws usually have 
a dovetail profile. This angled 
clamping surface is designed to 
securely grip a dovetailed tenon 
Or recess. Serrated jaws, on the 
other hand, provide an iron- 
fisted grip on round tenons or in 
a shallow recess. 

Replaceable Jaws. One of the 
biggest advantages of a lathe 
chuck is its versatility. Most 
chucks come with a set of jaws 
and a "woodworm" screw. You 
can purchase a variety of dif- 
ferent accessory jaws. (ТЇЇ talk 
more about these later.) The jaws 
are typically held in place with 


quick change 


=~ Dovetail 
3 jaws 
p Serrated 
С <А jaws 


Tommy bars 














Chuck key 


Woodworm screws 
(refer to page 12) 


screws, as shown in the photos 
above. But one manufacturer 
improved the method of tighten- 
ing and replacing the jaws. You 
can read more in the box below. 
Mounting. A chuck mounts 
onto the threaded shaft of your 
lathe's headstock (far left photo, 
opposite page). The chuck has a 
replaceable insert to adapt it to 
the threads on the spindle. 
Types. In the photos above, 
you can see two types of chucks. 
The one on the left uses “tommy 
bars" to tighten the jaws. Inex- 
pensive chucks use this method. 
One bar fits into the chuck body 
while the other turns a ring to 
move the jaws. The problem is, 


Easy Chuck 


If turning is your passion, you 
don't want to spend time chang- 
ing jaws on your lathe chuck. 
And the ability to quickly tighten 
them is just as important. The 
Easy Chuck from Easy Wood Tools 
solves both of those problems. 

Quick Adjustment. The Easy 
Chuck features a Zoom Ring on 
the back side of the body. By spin- 
ning the ring, the jaws quickly 
move in or out. The operation is 
smooth and easy. After you snug 
the jaws against the workpiece, 
use the included hex Key for the 
final bit of tightening before turn- 
ing on the lathe. 
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Quick-Change Jaws. You'll 
also notice in the photo that there 
are no screws to secure the jaws. 
Instead, they “snap” into place 
with a spring-loaded catch. To 
release them, simply insert the 
hex driver tool into a hole in the 
body and slip them off. This is a 
big time-saver if you use a vari- 
ety of jaw types. 

Safe Jaws. One of the down- 
sides of using a chuck is being 
mindful of it while turning. If 
you look in the photo at right, 
you'll see how the outside cor- 
ners of the jaws on the Easy Chuck 
are rounded to make them safer. 


ч! Chuck Variations. 
Older, less expensive 
chucks use tommy bars 
for tightening the jaws 
(far left). Keyed chucks 
are more convenient 

to use (near left). 


it’s sometimes a juggling act to 
hold the workpiece in place while 
securing it with tommy bars. 
Keyed Chucks. Although they 
cost a bit more, I prefer a keyed 
chuck, as you see above right. 
Like a drill chuck, you tighten the 
jaws with a key, as in the bottom 
right photo, opposite page. 
Chuck Size. Regardless of the 
style of chuck, you'll want one 
thats appropriate for the size 
and capacity of your lathe plus 
the size of workpieces you typi- 
cally turn. Manufacturers offer 
guidelines on choosing the chuck 
appropriate for your lathe. 


Quick Operation. You can remove 
or install the jaws in a snap plus the 
Zoom Ring allows for fast tightening. 


Zoom 
Ring 





lathe chuck 


Accessories 


Lathe chucks open up all sorts 
of possibilities for holding a 
workpiece on the lathe. This is 
due mostly to the wide range of 
accessories available for them. 
Woodworm Screw. As I men- 
tioned, a woodworm screw 
comes standard with most lathe 
chucks and is secured by the 
jaws (near right photos). Its deep 
threads are designed for secur- 
ing a thick blank for turning. For 
example, you can use it to turn 
and finish the outside of a bowl. 
To prevent the workpiece from 
working loose, its important 
when securing the blank that it 
fits tight against the four jaws. 
Drive Center. For those times 
you wish to turn between cen- 
ters, you don't have to remove 
the chuck to install a drive center. 
You can purchase a drive cen- 
ter that installs in the chuck, as 
shown in the upper right photos. 
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TENON 


SLIGHTLY 
LESS THAN 


DOVETAIL JAWS 
(EXTERNAL GRIP) 


WORKPIECE 
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А Woodworm Screw. 
Useful for turning 
thick blanks, the 
woodworm screw 
secures the 
workpiece for 
turning. 








Jaw Types. A lathe chuck’s 
specialty is gripping a workpiece 
with its four jaws. But there are 
various types and sizes of jaws 
you can use. I'll point out some 
of the more common ones here. 
Check with the manufacturer to 
find out what jaws fit the chuck. 

Installing Jaws. The photo 
below shows how jaws are 
mounted to most chucks. Screws 
lock each jaw to a sliding mecha- 
nism in the chuck that moves 
when you make adjustments to 
tighten or loosen the jaws. 


Two Screws... W TN 

Jaws are held ММ S, 

. securely tothe эй 

~ehuck body with 2 
a pàir-of screws. 





А Drive Center. То 
turn between centers, 
| there's no need 

to remove 
the chuck. 
Instead, install 
a drive center. 


Serrated vs. Dovetail Jaws. If 
you look at the illustrations on 
the lower left, you can see how 
the jaws grip a workpiece. The 
serrated jaws are featured on a 
variety of chucks. The serrations 
provide a tight grip on the work- 
piece. Plus, these deep ridges 
help prevent it from slipping out. 
They’re a great option for begin- 
ning turners. But the downside is 
that the ridges can leave marks 
on the workpiece. 

As you gain experience, you 
might prefer to use smooth, 


dovetail jaws. Their angled pro- 
file engages a tenon or recess in 
the workpiece that has a match- 
ing angle. The key is to size the 
tenon or recess for full contact 
with the jaws. There are different 
sizes of jaws available for a range 
of tenon diameters. 

Besides sizing the diameter of 
the tenon properly, the length 
is also important. The resulting 
shoulder should rest squarely on 
the jaw faces to keep it secure. 

Internal Grip. The same rule 
applies when creating a recess 
in a workpiece. The diameter 
should be sized for maximum 
contact with the outside of the 
jaws (left photo below). I find 


Ч 





! 


Internal Grip. After turning a recess on the 
workpiece, expand the jaws until they're tight 
enough to securely grip the workpiece. 
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Spigot Jaws. For 
a little extra room 

" when turning, 
B consider using 
Т Spigotjaws: 


* 


that there's a fine line between 
making sure the workpiece is 
secure without applying so much 
pressure that it may crack. 

Spigot Jaws. One of the chal- 
lenges with turning is that some- 
times the device used to hold the 
workpiece can get in the way. 
The spigot jaws shown above left 
help by providing a little more 
clearance for the tool. They're 
ideal for spindles and other 
small-diameter turnings. 

Flat Jaws. When it comes 
time to finish the outside of a 
bowl or platter, it's a challenge to 
find a secure way to mount the 
workpiece. The flat jaws (some- 
times called Cole or Jumbo jaws) 


4 


Tenon Length. After sizing 
the diameter of a tenon 

for maximum contact 

with the jaws, fit 

We 00) 





provide the solution. The rub- 
ber buttons grip the edge of the 
round objects as you tighten the 
jaws (right photo below). A series 
of holes in each jaw allows you to 
position the buttons to grip the 
workpiece securely. 

Extra Support. There's one 
more thing I need to mention 
about using lathe chucks. For 
longer workpieces, it's still a 
good idea to support the work- 
piece with the tailstock, if possi- 
ble. This provides extra stability. 

Versatility. If you enjoy turn- 
ing, a lathe chuck is a wise invest- 
ment. With the right accessories, 
your options for turning projects 
are almost endless. 
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Flat Jaws. 
Gripping a flat, 
round workpiece 
is no problem for 
flat jaws. These 
Jumbo Jaws by 
Oneway grip a 
wide range of 
project sizes. 





Hardware 







modern 


binet .. 
оске ~ 








vim 
“/, p 


Need more security thana 
simple latch? A cabinet lock  — 
may be the answer. 










Machine 
Screw & Lock 
Stop 
Washer Washer 


LOCK ANATOMY 


A latch or a catch keeps a lid, 
drawer, or door closed. But every 
once in a while, I'll build a project 
that demands a little extra secu- 
rity. That’s when I turn to cabinet 
locks. A lock keeps everyone out 
except you and whoever else you 
want to have access. 

Unlike the locks found on your 
front entryway, locks made for 
cabinets are not as sturdy. They 
can be forced and picked more 
easily, so they shouldn't be used 
to secure high-value items. But 
they can be just the ticket for 
keeping papers private, collec- 
tions safe, or things away from 
curious young children. 


Cylinder Nut 


Spur 
Washer 
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Types of Cabinet Locks. 
When you start to look for the 
right lock for your project, you 
may be overwhelmed by the 
selection available. You'll find 
locks that use a key, a combina- 
tion, or both. Just keep in mind 
that keys can be lost and combi- 
nations can be forgotten, so I like 
to keep spare keys and combina- 
tions in a safe place. 

Some locks use an electronic 
keypad or a magnet to open 
them. There are even locks for 
very special purposes like tool- 
boxes and banks of desk draw- 
ers. For most of my projects, I use 
a simple cam lock with a key. 

Common Applications. The 
most common uses for cabinet 
locks are in wood construction. 
They can be used on inset, partial 


Cylinder 





or full overlay styles, as shown 
in the drawings at the top of the 
facing page. 

You'll find locks commonly 
available for 94"-thick stock, but 
they're made for other material 
thicknesses as well. There are 


even locks made for many other 
applications, including sliding 
doors, box lids, rolltop desks, 
glass doors, and metal cabinets. 

Lock Components. The pho- 
tograph below should help you 
understand the components and 
assembly of a common cam lock. 

The key part of an installed lock 
is the cylinder, which determines 
the size of the hole needed. The 
trim washer is placed on the 
cylinder before it is placed in 
the hole. The core is inserted in 
the cylinder and contains the 
keyway and pins. 

On the inside of the cabinet is a 
spur washer (used for wood 
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FULL 
OVERLAY 


REVERSE 
BENT CAM 
FOR A FULL 
OVERLAY 
APPLICATION 


ООС 


цах 
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NOTE: BEFORE CHOOSING 
THE RIGHT LOCK, MEASURE 
THE CRITICAL DIMENSIONS 
SHOWN HERE 


installations only), which keeps 
the cylinder from turning in the 
hole, and a large cylinder nut, 
which threads onto the cylinder. 
A stop washer, which determines 
how far the cam rotates, is placed 
on the end of the core. The cam 
goes on next. It can be straight 
or offset and of various lengths. 
Multiple styles of stop washers 
and cams may be included with 
the lock, but check before you 
order to be sure. A lock washer 
and machine screw are threaded 
into the end of the cylinder to 
complete the assembly. 

Lock Terminology. It’s help- 
ful to know some other terms to 
assist with your selection of the 
right lock. One of these is the set- 
back, which is the distance from 
the cylinder center to the edge 
of the door or drawer. Another 
is the strike, which is where the 
lock engages the immovable part 
of the cabinet. Finally, the throw 
is the rotation angle of the cam 
and the distance the bolt travels 
on a deadbolt lock. 

Take the same care installing a 
lock as you would with any other 


FLUSH 
MOUNT 


CABINET 


PARTIAL 
OVERLAY 


FRONT 


USE BENT 
CAM FOR 
INSET 
APPLICATION 


Wut 


з, 
SENSN 


SS 


the orientation of the key and the 
direction of the throw. 

Designing for Locks. Cabi- 
net locks are made in a variety 
of styles and finishes, so it's 
important to design and build 
your project with the right lock 
in mind. As with any other hard- 
ware item, such as hinges and 
handles, you'll want to match 
the style, finish, and proportions 
as closely as possible. A modern 
lock will look out of place on a 
period piece of furniture. 

I've also found it useful to con- 
sider how the construction of the 
project will accommodate a lock. 


tips for 


Installation 


While installing a lock isn't difficult, one 
aspect that's easy to overlook is alignment. 
For the best appearance, you want the lock 


installed so the key is straight. 


To do that, I draw a line through the cen- 
ter of the hole, place the cylinder in the hole, 
locate the spurs of the spur washer on the line, 


| STRIKE ' 
| l 


USE STRAIGHT 
SETBACK CAM FOR 
PARTIAL 
OVERLAY 
APPLICATION 


Wat 


Ай. 
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NOTE: BENT CAM 
MAY ALSO WORK 
DEPENDING ON 
CYLINDER LENGTH 
AND FRAME 


For example, if you're building 
a frameless cabinet, you have 
to determine how the lock will 
engage. You need to cut a slot for 
the cam or deadbolt in the top or 
side of the cabinet early, which 
could be difficult if it's done 
after assembly. Also, if you plan 
on using false front drawers, a 
lock with a longer cylinder may 
be needed to clear the combined 
thickness of the box and front. 

Now you can enhance the 
appearance, as well as the secu- 
rity, of your next project with a 
design that includes the selection 
of the right lock. #4 


CABINET 


FRONT 








hardware. It’s not difficult, but it 
does require a degree of dexter- 
ity to get everything assembled 
and aligned. It may help to pre- 
assemble the lock to determine 


and then tighten the cylinder nut. 

If the door or drawer does not close tightly 
when it’s locked, you can use a cam spacer 
that comes with some locks, or glue a shim to 
the strike inside the cabinet. 


A Spur Washer Layout. Mark a 
line through the center of the hole 
and line up the spurs of the washer 
for a straight installation. 
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multipurpose workstation 2 2222 
with this versatile rail system. == 


A workbench is often just a large, flat surface for 
setting your work on to assemble a project. But as 
your woodworking skills grow, you might need 
more functionality from your workbench. 

That's where the dual-rail system you see here 
comes into play. It adds a lot of features to an other- 
wise ordinary bench. First, the grooves in the pair 
of rails accommodate sliding accessories. These 
include dog blocks to clamp a workpiece, and tool 
anchors used to attach auxiliary platforms for tools 
like a bench vise or miter saw. 

And speaking of a miter saw, the rail system 
also features a pair of support blocks for holding 
long workpieces when using the saw. Each of the 
support blocks can be positioned anywhere along 
the rails. Each one incorporates a stop that can be 
raised to make repetitive cuts quick and easy. 

The bottom line is, you can turn an ordinary 
bench into a multipurpose workspace without a lot 
of time or material. Gaining additional functional- 
ity out of your shop space is always a good thing. 
And this project is just the ticket. 
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0 p 88 Heavy-Duty Workbench. You 
— сап add the bench rail system to any 


"workbench. Plans for the-bench you see here 


will be featured in ShopNotes No. 737 


17 




















(34" X 1” 2 48") 





#8 x c 


WOODSCREW 


A) 
BACKING STRIP 


ace 


DRILL AND 
COUNTERSINK FOR 
#& WOODSCREW 





creating a 


Rail System 





À Phenolic. 
A strong, stable 
material, a 
phenolic insert 
is an ideal base 
for the sliding 
accessories. 


The foundation for the bench 
rail system starts with a pair of 
long rails separated by spacers. 
There's a groove in each of the 
rails on the inside face that forms 
a "track" for the accessories. A 
backing strip supports the back 
rail on thinner benchtops. And 
that's what you'll install first. 
Backing Strip. There's one 
thing I need to point out before 
you start. The dimensions shown 
for the rails and backing strip are 
for a 48"-long section. My bench 
is 8' long, so I made two rail 


5/6"-15 X 2" 


D 


^^ BACK RAIL 
(52" х 214" 23 48") 























She" x 32" 
LAG SCREW 
w/WASHER 


sections. You'll need to 
adjust the dimensions to 
suit the your workbench. 

Each of the rails is 21⁄4" 
wide. Since the top of my 
bench is only 1%" thick, 
I made a ?4"-thick back- 
ing strip to beef up the 
thickness of the top and 
support the back rail. 
The final thickness of the 
backing strip, and whether you 
need one, depends on the thick- 
ness of your benchtop. 

After cutting the backing strip 
to size and proper thickness, 
fasten it to the underside of the 
benchtop, flush with the front 
edge. Then you can turn your 
attention to the rail assembly. 


SNAP-LOCK KNOP 5 ү," CHAMFER ON 
22 ALL UPPER EDGES 


TOOL BASE 
(24" Ply.) 


94e"-18 X 1" 
HEXHEAD BOLT 


Dd 


T-NUT BLOCK 
a" х 1" - 3") 
(D) 


946" -18 
PROPELL 
NUT 


7&/-DIA. 
COUNTER- 
BORE 
WITH 
5р". РІА. 4 
THROUGH 
HOLE 
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CHAMFER 

T-NUT BASE 

(1%" х 2" 2 ae" 
PHENOLIC) 


#8 x s" Fh 
WOODSCREW | E 


946"-1 x Vo" Fh ¢ 
MACHINE SCREW 


94e" FENDER 
WASHER 


панаа: 
i» 
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FRONT VIEW 


SPACER 
(1" х П" m e") 


(B) 
FRONT RAIL 


. 1"-DIA. COUNTERBORE 


WITH 9/4e"-DIA. 
THROUGH HOLE 


34"-DIA. THROUGH 
HOLE WITH Ие" 
CHAMFER 


FRONT VIEW 


BACKING 
STRIP 


Grooved Rails. The front and 
back rails are simple to make, as 
you can see in Figure 1. They’re 
cut to the same size. I cut a М" 
groove on the inside faces with 
a dado blade. A chamfer on the 
front rail eases the outside edges. 

Some careful layout is in order 
for drilling all of the holes in the 


ш M TOOL BASE 


END VIEW 
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(24" X 214" 2 48") 


two rails. Countersunk screw 
holes in the back rail are used to 
fasten it to the bench. 

To drill the holes for the lag 
screws that secure the rail assem- 
bly, start by drilling the coun- 
terbores in the front rail. Then 
clamp the two rails together to 
drill the through holes. 

Spacers. Several spacers sep- 
arate the rails (Figure 1). The 
openings between them allow 
sawdust to fall through the rails. 

Assembling the Rails. The 
rails and spacers can be mounted 
to the bench, starting with the 
back rail. It should be flush with 
the top of the bench. 

The spacers are next. Just make 
sure they're level and flush with 
the bottom of the groove in the 
rail (Figure 1a). Finally, add the 
front rail, keeping the top of the 
rail even with the back rail. 

T-Nut Blocks. Now you can 
start adding accessories to the rail 
system. The T-nut block shown in 
Figure 2 is used to attach tools to 
the benchtop. I made six of them. 

The blocks are made of hard- 
wood with a phenolic base that 
slides along the grooves in the 
rails. I added a Propell nut to 
accept a studded knob that's 
used to secure the tool bases. 

Tool Bases. Figure 2 also 
shows how a plywood base fits 
over the T-nut blocks. The block 
slides into a groove. A slot at each 
end of the base allows it to slip 
around the studded knob. You'll 
size each base for the tool you 
intend to use on the benchtop. I 
made bases for my miter saw and 
machinist's vise. 


Dog Assembly. No wood- 
working bench 15 


complete 





WONDER 
PUP 


34"-DIA. THROUGH 
HOLE WITH Ис" CHAMFER 


(DRILLED AFTER ASSEMBLY) 


DOG BLOCK 
(1" x "4e" - 6") 


—7^ DOG BLOCK BASE 


(15%" х 4" 2 a6" 
PHENOLIC) 


#8 х s" Fh 
WOODSCREW 


























54"-ЇА. 
THROUGH HOLE 
WITH Yeo" 

CHAMFER 





without a series of bench 
dogs. I used a Bench Pup set 
from Lee Valley, as in the photo 
below. (Refer to Sources on 
page 51.) A sliding dog block 
holds the clamp assembly, as 
in Figure 3. It's designed to be 
secured over a dog hole in one of 
the spacers between the rails. 

I also made a dog adjuster that 
fits over one of the spacers, as in 


DOG 
ADJUSTER 
(1" X 14" 23 10") 


EN м | 
aa | | _ 
БАСК RAIL 


NOTE: DRILL DOG 
HOLES BEFORE 
CUTTING ANGLED 
NOTCHES 


BENCH PUP ACTS 
AS PIN TO SECURE 


Figure 4. It can be positioned to 
allow easy clamping. A bench 
dog locks the adjuster over a 
spacer, as shown in Figure 4b. 
Angled notches on the ends of 
the adjuster secure the workpiece 














< Bench Dogs. 
Clamping a 
workpiece with 
this adjustable 
bench dog system 
ls a snap. 


making the 


Support 
Stands 


Since I planned to use my miter 
saw on my workbench, I thought 
it would be helpful to make a pair 
of supports for long workpieces. 
You can see what they look like 
in the photo at right. The height 
of each support matches the 
height of the table on the miter 
saw when it's mounted on the 
plywood base. So you may need 
to modify the height of the sup- 
port stands to fit your miter saw. 
The supports also incorporate 
an adjustable stop. It's made 
from phenolic and locks in place 
with a I-knob on the back side. 
Top & Base. The top and the 
base of the supports are the same 
size. But their construction is a lit- 
tle different than what you might 
expect. Each of the pieces has a 
through mortise for the support 
riser. То cut these mortises, it's 


SUPPORT TOP 
(54" X 3" 2 8") 


МОТЕ: 
ОРЕМ 
MORTISES 
FORMED BY 
NOTCHING 
HALVES 
BEFORE 
GLUE-UP 


SUPPORT BASE 
(54" X 3" 2 e") 


NOTE: cuT 
GROOVE 
BEFORE 

ASSEMBLY 
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TOP VIEW 
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А Support for Long Stock. A pair of supports slide along the 
bench rails and lock in place with cam clamps. An integrated, 
phenolic stop allows you to make accurate, repetitive cuts. 


easier and more accurate to rip a 
blank in two, cut notches in each 
piece, then glue them together, as 
you can see in Figure 5. 

Like the tool bases, the bottom 
of the support base has a dado 
to fit over the T-nut block. After 
nipping off the corners, cham- 
fer both pieces along the edges. 
Finally, drill a hole in the base for 


TOP VIEW 







THREADED 
INSERT 


12"-DIA. 
HOLE 


SIDE 
VIEW 


R 
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5%6"-15 
THREADED 
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attaching the completed support 
to a Т-пи block. 

Two-Part Risers. An adjust- 
able stop is one of the features of 
the supports. To form the mortise 
in the support riser to accommo- 
date the piece of phenolic that 
serves as the stop, I used a simi- 
lar two-part assembly process 
(Figure 6). Start with two blanks, 
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SUPPORT 
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SUPPORT STAND FINAL HEIGHT 
DETERMINED FROM HEIGHT OF 
MITER SAW TABLE 
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(2" X 314" 2 478") 












NOTE: HEIGHT OF 
STOP MATCHES 
HEIGHT OF 
SUPPORT STAND 


each long enough for the two 
halves of a riser. After cutting the 
blank to final width, cut a wide, 
shallow groove down the cen- 
ter. Size the groove for a smooth, 
sliding fit of the phenolic when 
the halves are assembled. 

Glue the parts together, keep- 
ing the edges flush. I applied 
glue only along the outer edges 
to keep it out of the grooves. 

There are a couple more wood- 
working tasks to complete. The 
first thing is to drill a hole for a 
threaded insert and install it (Fig- 
ure 7). Next, you'll need to cut a 
tenon on each end to fit into the 
mortises in the top and base. 


(174e" X 47e" S Эле" 
PHENOLIC) 





STOP 





9/5" -18 
CAM CLAMP 
w/WASHER 


There are a few final details to 
complete the supports. It starts 
with cutting a piece of phenolic to 
create the stop. I sized the length 
to match the overall height of the 
support. This way, it sits flush 
when stored inside the support. 

Now there are a couple pieces 
of hardware to add. The first is 
a small T-knob. It holds the stop 
in position. The second is a cam 
clamp. This makes it easy to lock 
the support securely on the rails. 
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All that's left to do now is put 
the rail system to use for your 
projects. It won't take long for 
you to wonder how you ever got 
along without it. 


Support Assembly. You're A Backing Strip (1) 34 x | - 48 * (2) ⁄16"-18 Threaded Inserts 
ready to assemble the three parts B Rails (2) Уух Эх -48 uU n Pups Set 
of the support. Simply glue the 2: доо QOL EE UE 
t : D  TNut Blocks (6) |х1-3 * (12) #8 х Эв" Fh Woodscrews 
op and base to the riser keeping : : ! Їл 
ХЭРЭ Л ЭХЛЭЛИЙН E T-Nut Bases (6) 1% x 2 - 71e Phenolic * (32) #8 x |" Fh Woodscrews 
P € Е Dog Block (1) | х 6-6 e (4) Vie" x 3" Lag Screws 
SUEDE JO nie dE | С Dog Block Base (1) 13% x 4 - 316 Phenolic * (2) 5/16"-18 Snap-Lock Knobs 
You can see in Figure 8 how H Dog Adjuster (1) IE IO + (2) 14-18 x 1" Hex Bolts 
dado is cut on the top of each | 5 СБ Тор (4 DN 
а | upport Base/Top (4) 4х3- e (2) 516"-18 x 11⁄4" Set Screws 
support after assembly. This pro- J Support Risers (2) 2 x 3/4 - 47/8 + (8) 5/6" Washers 
vides room to adjust the stop. K Stops (2) 1716 x 4% - ⁄16 Phenolic rn 
After cutting the dado, use a • (6) °/16"-18 Propell Nut ла MM 
| 5 , (6) 20 шэн 2 © (4) #8 х 1⁄2" Fh Woodscrews 
sanding block to chamfer the * (2) ie -18 x 174" -Knobs e (16) 516"-18 x 4" Fh Machine Screws 


edges of the dado. * (2) '4&"-18 x I" Capscrews 
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Block Planes 


The precise adjuster for the iron and the solid heft 
make these planes a delight to build and use. 


There's nothing quite like the feeling of using a fine 
plane — especially if you made it yourself. And if 
you've never had that experience, then building 
one of these block planes is a good place to start. 
The small size reduces the time and cost compared 
to a larger bench plane. The metalwork involved 
in making the body of the plane is pretty straight- 
forward. Brass sides give it a traditional look. Or you 
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may want to consider Damascus steel for something 
more unique. As a woodworker, you'll find making 
the wood infill and wedge a snap. And they're a great 
way to hone your shaping skills. 

The hardest part of building your own plane usu- 
ally is making the adjustment mechanism for the iron. 
But here, we used a kit that includes a single adjuster 
for both the depth of cut and side-to-side positioning. 
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creating the metal 


Sides & Sole 


The foundation and starting 
point for building the block plane 
is the four-part body. A pair of 
sides are joined to a two-piece 
sole with a seemingly impossible- 
to-cut double dovetail joint. (I'll 
get to that a little later.) Figure 1 
provides an overview of the parts 
and how they relate. But before 
going any further, you need to 
make some material decisions. 

As I mentioned earlier, I made 
two planes. One features tradi- 
tional brass sides, while the other 
has sides made from Damascus 
steel. This unique material has 
a pattern that's similar to highly 
figured wood grain. Each mate- 
rial has its advantages. 

Brass Sides. The brass alloy is 
known as 360 brass. It's heavy, 
but soft enough for easy shap- 
ing. It's also "free cutting," which 
means it won't gum up saw 
blades and file teeth like other 
brass alloys can. Plus, the classic 
look of brass is hard to beat. 


EE 


(B) 


STEEL SOLE 
(54e" X 214" rgh. M бэле") 





\ > 


a ANGLED JOINT IN SOLE 






BLANK SIZES ALLOW 
FOR Ye" OF WASTE 
ON EACH EDGE 
FOR PEENING 
THE JOINTS 





END VIEW 


INCREASES STIFFNESS 


Damascus Steel. As you 
can imagine, Damascus steel is 
harder than brass. But it’s still 
pretty easy to work. Since steel is 
stronger than brass, the material 
for the sides can be thinner. The 
result is a lighter plane overall. 

The Sole. No matter what you 
choose for the sides, the sole is 
the same. To save time and effort 


Step-by-Step Metalwork 





over using ordinary mild steel 
found at a hardware store, I used 
precision ground 1018 steel. With 
this material, the hard work of 
creating smooth, parallel faces 


While the metalwork for the block plane may seem 
unfamiliar — and a little intimidating — it really 
isn’t much different than working with wood. And 
as I'll show later, it can actually be a little more for- 
giving than wood. The process shown in this box 
covers the basic steps for shaping the sides and sole 
as well as cutting the dovetail joinery. 

I used a few tricks to speed up the process and 
make getting better results a certainty. It starts with 
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taping the side blanks together and doing as much 
work as possible on both parts at the same time. 
Consistency is the name of the game here. 

Filing can be tedious work — and a good way 
to introduce error. So you want to remove as much 
waste as possible with other techniques. This way, 
the only filing needed is to clean up edges. Hard- 
wood guide blocks serve as aids to keeping edges 
and angles smooth and even. 
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the sides of the 
tails with a hacksaw. Get as close to 
the line as you can to save time filing. 


1 Cut the Sides. lape the side pieces 2 Scribe the Tails. Transfer the dovetail 
together and cut them out at the same layout across the edge and to the back 
time. Save the offcut for a later step. face with layout fluid and a fine scriber. 
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and square ground sides has 
been done for you. 
In the lower Side View of Figure 
2, you can see the sole pieces meet 
at an angle. The reasoning behind 
this is the pressure from the iron 
could cause the sole to flex down- 
ward around the mouth. The 
angled joint allows the toe end of 
the sole to provide extra support. 
Straightforward Process. The 
box below walks you through the 
steps to make each piece and cut 
the joinery. Use Figures 1 and 2 
to find the dimensions you need. 
I found it helpful to use a pat- 
tern (Figure 2) for shaping the 
sides. Simply attach it with spray 
adhesive. Just be sure to position 
the pattern 4%" from the bottom 
edge to provide material to lock 
the dovetails together, as in Step 1. 
Brass is soft enough to cut at 
the band saw. For the steel sides 
and sole, you'll need to use a 
hack saw. Speaking of hack saws, 
it's a good idea to invest in a cou- 
ple high-quality blades (Lenox 
or Starrett, for example). They'll 
cut faster, last longer, and leave 
a smoother edge compared to 
inexpensive blades. 


2 FIGURE 


SIDE VIEW свело sipe) 





54e" -DIA. 
9/2"-DIA. 


TOP VIEW (тее: SOLE) 


SIDE VIEW A 
(STEEL SOLE) 60° 


es 









D. Cold Chisel. | used a cold chisel 
to punch through the thin material 
between holes and pop out the waste. 


Д Some Drilling. Drill holes for the 
pins and to remove waste. A block 
keeps the workpiece from lifting. 


"b DP ner y 
3 Й = > =, 1 
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8 Scribe the Pins. Ihe brass sides 
serves as a gauge to lay out the location 
of the pins on the sole pieces. 


7 Sole Joint. After cutting the sole 
pieces, use angled blocks to file a 
matching angle on the mating ends. 
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PATTERN (ENLARGE 150%) 


9/52"-DIA. 





^e 


NOTE: CUT ARC 
ON ENDS OF SOLE 
AFTER CUTTING 


2⁄2"-RAD. 


DOVETAIL JOINERY 


4946 






=E: 
сч. 


6 Cleanup. Use a series of files to 
clean up the joinery. Thick, hardwood 
blocks serve as guides for the file. 





ШИ... АЛААРЫ bal = 
0) More File Work. Rough out the pins 
just like you did the tails. Then file the 
pins for an easy slip fit in the tails. 


& 
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DRILL AND TAP FOR 
14"-20 THREADS NOTE: HOLD OFF ON 
INSTALLING LEVER CAP 
UNTIL INFILL AND BUN 

ARE COMPLETE 


(REFER TO PAGE 28) 









get ready to assemble the posms" 


Plane Body 


There’s still a bit of metalwork 
left to do on the sole pieces before 
you can bring them together into 
a single body. And that’s where 
the real fun begins. The sides and 
sole pieces are locked together by 
peening the metal. It’s a solid and 
permanent connection. 

Shaping the Mouth. First 
things first: The rear sole piece 
needs to have a mouth cut in it 
for the plane iron to be exposed. 
As you get ready to cut it, keep in 
mind a few things. The first is the 
size of the mouth. 

For fine cuts in figured wood, 
a smaller, tighter mouth will help 
prevent tearout. Another detail 
is keeping the bed flat across its 
width and square to the sides. 


LEVER CAP 
(%" x 1%" - 1%") 


^e -DIA. х 2%" 
STEEL PIN 


PATTERN (ENLARGE 125%) 


SIDE VIEW 


Since you're removing a fair 
amount of material, any tricks to 
increase the accuracy and save 
some time are welcome. 

You can see the approach I 
took in the box below. I took it in 
two main steps: Remove most of 


the waste as quickly as possible. 
Then clean up and fine-tune the 
surface. Turn to your hack saw to 
remove most of the waste. 

When it comes to cleaning up 
the surface, I took some time to 
make hardwood guide blocks 


angled at the same 20? as the bed 
to help keep my file level. Create 
a sandwich with the blocks, sole, 
and some double-sided tape. Use 
a coarse and then a fine file to 
level and smooth the bed. Finish 
up with 220-grit sandpaper. 


More Details 





Cutting the mouth and bed is a criti- 
calstep in the process. The bed forms 
the contact surface for the plane 
iron. It needs to be flat and square 
to the sides in order for the plane to 
cut consistently. Steps 1-3 show the 
method I used. Once again, the key 
to precise results is using carefully 
cut hardwood guide blocks. 

Relief Notch. Step 4 shows how to 
create the double dovetail look. The 
trick is filing a slightly angled relief 
notch. It should be just big enough to 
create an angled look from the bot- 
tom face, as shown in the inset photo. 
This means you don't have as much 
peening work to do. 

Once the peening is complete, 
you'll wrap up the metalwork by 
making the brass lever cap. After all 
the heavy filing of the body, the lever 
cap will seem a like walk in the park. 
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np 2 ! 1 jr. 


2 On the Side. Hold the hack saw on 
its side and cut in from each direction 
to clear out a majority of the waste. 


1 Saw Notches. A series of closely 
spaced kerfs makes it easier and faster 
to create the mouth. 





22 | 4 E. 
Dovetail Secret. Small 
angled notches filed in the sole create 
the double dovetail look. 


db. 232 g dii 
З More Guide Blocks. Sandwich the 
sole between two blocks to accurately 
file the mouth to a 20? angle. 
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Double Dovetails. Even if the 
dovetails you cut in the sole and 
side pieces are pretty tight, they 
only lock together in one direc- 
tion. For the strongest connec- 
tion, put the malleability of the 
metal to work for you. 

Step 4 on the facing page 
shows cutting a small relief notch 
on the lower inside edge of the 
pins on the sole pieces. This gives 
the pin the look of a tail and cre- 
ates a small, wedge-shaped gap 
between the pin and tail. 

Peening Metal. Filling 
the void and creating a lock- 
ing wedge in both directions 
involves flowing some excess 
metal from the sides into the gap. 
You do that by peening the metal 
with a hammer. 

The setup for peening is shown 
in Figure 4. There are a few key 
points to note. The first is support- 
ing the sides. I used the offcuts 
from cutting the sides to provide 
solid backup while hammering. 

You also need to keep the body 
square. Io do this, I screwed 
the body to a hardwood block. 
There's a small gap both above 
and below the block (Figure 4a). 











5 Peening the 


time peening the brass sides into the 


notches filed in the sole. 


8 Large Bla x 


the screw hole and the cross hole in the 


lever cap before shaping it. 
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HEAVY STEEL 
PLATE SERVES 


| AS ANVIL 


The lower gap lets the metal pro- 
vide maximum support to the 
sides. The upper gap allows the 
sole to seat firmly into the sides. 
The actual peening isn’t like a 
blacksmith waling on a chunk of 
metal. Instead, you use controlled 
blows with the round end of a 
ball peen hammer. The force you 
need is about the kind of blows 
you'd use for driving small brad 
nails. After repeated hits, the 
brass will workharden and chip 
off. 5o you want the gaps filled 
before that starts to happen. 


Ч 


Sides. /аке your (5 More Forceful. You can use firmer 
blows to work the steel to fill any gaps 


in the brass sides. 


9 Work Safely. A ha 


We, WOODSCREW 








nascrew is a good 
way to hold the lever cap blank while 
cutting it to shape at the band saw. 


OFFCUTS 
FROM SIDES 
PROVIDE SUPPORT 
FOR PEENING 


[| semsaE || 
: SS 
B эс ОАР 


BRASS x. 
SIDE 


# 3 n 2 
Ө x Эд" Ph SCRAP BLOCK 


~ HELPS KEEP 
PLANE BODY ^. 
SQUARE 


Take your STEEL PLATE 


time and stop 
when the gaps 

in the joinery are filled. Steps 5 
and 6 show what the metal looks 
like after peening. Then it’s time 
to settle in for some filing. 

Lever Cap. The final metal piece 
to make is the lever cap. It's made 
from thicker %" brass. But don't 
worry. It's still easy to cut to shape 
at the band saw. You'll also need 
to drill a hole and tap threads in 
the lever cap to accept the screw 
that applies clamping pressure. 
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7 УЛУ | 3 | 
7 Heavy Filing. It will take time to 
file everything smooth. The reward is 
revealing the tight-fitting dovetails. 





= gare 5 7 | * D, | 5". $ „©: 
1 0 Refine the Curve. Files and then 
sandpaper make surprisingly quick 
work of smoothing the lever cap nose. 
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adding the 


Infill & Wedge 


Even though the plane body still 
looks a little rough, it's time to 
change hats to do a little wood- 
working. The body is filled with 
a couple small pieces of wood. 
These are locked in place with 
steel pins that are peened and filed 
flush. So that's why you can hold 
off on the final smoothing for now. 

Bun & Infill. As you can see 
in Figure 5, the bun and rear 
infill aren't complicated to make. 
There are a couple challenges, 
though. The first challenge is 
working with small parts. And 
the second is getting the angle 
of the rear infill to match the 
angle of the plane iron bed in the 
sole. I made both pieces from an 
extra-long blank that I sized to fit 
snugly into the plane body. 

Rear Infill. The rear infill piece 
is shaped, but before you can 
get to that, you need to tackle a 
couple other details. The first is 


DOUBLE-SIDED 


ТАРЕ 


OFFCUT 


TO HOLD THE 
INFILL SQUARE 
TO THE BIT 
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BUN 


(1%6" х 14e" = 16") 


Н FIGURE 





LU LOHNT 0 
(SAVE FOR LATER) 


REAR INFILL 
(14" X Пие" = 50") 


FILE AND SAND А 
SLIGHT CHAMFER ON 
OUTSIDE EDGES 

OF THE SIDES 





cutting the infill to match the bed 
angle. I put together a simple 
taper jig for the table saw to make 
the cut. You can read more about 
the jig and how to use it in Shop 
Short Cuts on page 33. 


FIRST: TRACE 
SHAPE OF SIDES 
ONTO BUN AND 
REAR INFILL, THEN 
REMOVE WASTE 


SECOND: GLUE 
BUN AND INFILL TO 
BODY WITH SUPER 
GLUE BEFORE 
DRILLING 


p THIRD: PEEN PINS IN 
САР, BUN, AND INFILL, 
THEN FILE FLUSH 


SAND RADIUS ON 
BUN AND INFILL 
TO MATCH SOLE 


SIDE VIEW 
(BUN) 


The other detail is to create 
the recesses for the plane iron 
adjuster mechanism. In Figure 6, 
you can see how to support the 
rear infill to drill three shallow 
holes at the correct angle. A little 


WASTE REAR INFILL у fo/ 


2: 


9/52"-DIA. x 278" 
STEEL PIN 


b. BACK VIEW 


(REAR INFILL) 


se > %e 


TOP VIEW 


(REAR INFILL) 


FRONT VIEW 
(BUN) 
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bit of chisel work connects the 
dots, so to speak. 

The Bun. You use the offcut 
from the blank to make the front 
bun, as shown in Figure 5. Then 
take a look at Figures 7a and 7b 
as a guide for shaping both the 
bun and rear infill. The infill, 
bun, and lever cap are secured 
with pins, and you can see how 
to do that in the box below. 

The Wedge. The final part to 
make is the wedge. Its job is to dis- 
tribute clamping pressure from 
the lever cap to the iron. A brass 
pad in the wedge acts as a contact 
point for the lever cap screw. Fig- 
ure 8 and the pattern at right pro- 
vide the details for shaping the 
wedge. But feel free to alter the 
shape to suit your hand. 

While there's a lot of pleasure 
in building a classic tool like this, 
there's even more in using it. 6 


finish up the 
Plane 


The last bit of metalwork on the 
plane is about making it look 
good. Before you can get to that, 
you need to install the lever cap, 
bun, and infill in place with pins. 

I drilled through the infill and 
bun from both sides of the body. 
Drill most of the way though 
from each side. This way, the pins 
won't bind as they're installed. 

Cut the pins about Мв" longer 
than the width of the plane. To 
create a lock, you peen each end 
of the pin. This slightly swells the 
pin in the side, holding it tight 
even after the excess has been 
filed off. Thin shims under the 
plane body provide clearance for 
the excess while peening. 

I have a couple pieces of advice 
for sanding and smoothing your 
plane. First, be patient. It will 
take some time. Then, clean and 
change the paper frequently. The 
metal dulls the abrasive quickly. 
Also, sanding  obscures the 
Damascus steel pattern. Turn to 
page 32 to reveal it. 
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WEDGE 
(1" X 15/6" - 4%") 


NOTE: GLUE 
PAD IN PLACE 
WITH EPOXY 


PLANE 
IRON AND 


ADJUSTMENT 
MECHANISM 


LEVER CAP 











1 Peen the Pins. After drilling through 
the infill and bun, slio the pins into place. 
Peen each end to lock the pin in the side. 
Thin shims support the plane body. 


p 
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ENEMIES un 

3 Sides, Too. Use the same technique to 
clean up the sides, as well. Work your way 
up to 400-grit. The rip fence helps to keep 
the sides square to the sole. 
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PATTERN 


(ENLARGE 125%) 





| DRILL A 
| SHALLOW 


DIVOT IN THE | MATCH WIDTH 


AND SHAPE 
OF PLANE IRON 








255 
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2 Sand the Sole. Remove file marks 
using coarse, adhesive-backed sandpaper 
applied to the table saw. Use the rip fence 


to create a parallel scratch pattern. 
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4 Final Polish. Ап abrasive раа puts 
the final touch on the sides and bottom of 
the plane. You can protect the sides and 
bottom with a coat of paste wax. 
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Dont limit your band saw to rough- 
cutting curves and tapers. leach this 
tool a new trick — cutting joinery. 


Most band saws spend their time 
in a shop being used to rough- 
cut curves. A few others are used 
for tasks like straight-line rip- 
ping, resawing, or even breaking 
down scrap pieces into firewood. 
But a band saw is so much more 
versatile than that. 

One overlooked area is cutting 
joinery. It's not hard to see how a 


Cut a tenon 
on each end 
of the rail 


The open 
mortise is 
cut on 
the stile 


Jigs or 





band saw can be used to cut the 
tenon for a mortise and tenon 
joint. But if you take it one step 
further, there's one joint that you 
can cut entirely at the band saw 
— the bridle joint. 

The advantage of using a band 
saw is that you don't need any 


complicated setups 
to cut bridle joints. 
And if you're 
working with long 
stock, you'll find 
that cutting the 
joints (especially 
the mortises) at 
the band saw is far 


easier than holding the work- 
piece vertically as you would 
have to when using a table saw. 

The lower left photo shows the 
details of the joint. It looks like 
a cross between a mortise and 
tenon and a large finger joint. 
Since all the cuts are straight, 
through cuts, it’s a good way to 
teach your band saw a new trick. 

Arrangement. I like to arrange 
the open mortise and tenon of 
the bridle joint the same way as a 
standard mortise and tenon joint. 
So the mortise is cut in the verti- 
cal stile and the mating tenon is 
cut on the horizontal rail. 

Layout. Accurately laying out 
the joinery on the parts gives you 
a good idea of how the pieces will 
fit together. I use a marking gauge 
to scribe the lines for both the 
mortise faces and tenon cheeks. 
This helps me get a tight, gap-free 
fit between the mating parts. 

The scribed lines are used to set 
up the band saw. You'll cut inside 





Layout. A marking gauge 
creates a fine scribe line that's 
useful for setting up the saw. 


the lines for the mortise and out- 
side the lines for the tenon. The 
scribed lines form the visible, fin- 
ished edges of the joint. 

Set Up the Saw. Setting up the 
band saw comes once the layout 
is complete. Like I mentioned 
earlier, you don’t need much in 
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m 


the way of saw equipment: just a 
rip fence and a miter gauge. For 
the blade, I like to use a 4"-wide 
blade with 3-6 teeth per inch for 
straight, smooth cuts. 

In order to get consistent cuts 
on all the parts, a stop block 
clamped to the rip fence behind 
the blade is hard to beat. To set it 
up, use one of your workpieces 
as a gauge to position the stop 
block. Line up the scribed shoul- 
der line on a stile with the lead- 
ing edge of the teeth of the blade 
to locate the stop block. 

I like to cut the mortises first. 
5o I position the rip fence to cut 
on the inside edge of the scribe 
line farthest away from the fence. 
This arrangement gives me a 
better view of the blade and the 
progress of the cut. 

Making Mortises. Creating the 
mortise begins with two straight 
cuts that define the faces of the 
mortise. Slide the workpiece for- 
ward until it contacts the stop 
block, as shown in the upper left 
photo. To cut the other side of the 
mortise cut, simply flip the piece 
over and repeat the cut. 

Use your left hand to push the 
workpiece forward. Your right 
hand applies gentle side pressure 
to keep it against the rip fence. 

The upper right photo shows 
the steps to remove the waste 
between these cuts. I make a 
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Two Cuts for the Mortise Side. Hold 
against the fence to cut the side of the mortise. Slide the 
workpiece forward until it contacts the stop block. 





22 
the workpiece 


gentle, sweeping cut from the 
outside kerf toward the inside 
kerf, ending at the baseline. 
The remaining triangle of waste 
is cleaned out with a series of 
straight-on, nibbling cuts along 
the baseline, as you can see in the 
inset of the upper right photo. 

Cutting the Tenons. For the 
most part, cutting the tenon fol- 
lows the same process as a mor- 
tise. In fact, if you compare the 
main photo on the facing page 
with the upper left photo, it's 
tough to tell the difference. 

However, you do need to make 
a slight adjustment to your setup. 
The rip fence has to be reposi- 
tioned to account for the kerf cre- 
ated by the blade. 

It’s a good idea to use test 
pieces to fine-tune the position. 
After each adjustment, cut a new 
sample tenon. Trying to tweak 
an existing tenon can cause the 
blade to deflect, spoiling the cut. 

Your aim is for a snug fit that 
goes together with firm pressure 
or a few light taps from a mallet. 
You can always plane or sand the 
tenon a little thinner. 

After making the tenon cheek 
cuts, the final step is to remove the 
two tabs of extra material on the 
outside of the tenon, as you can 
see in the middle right photo. For 
this step, I turn to the miter gauge 
to guide the workpiece. 


Clean Up the Bottom. Angle the workpiece to cut out 
most of the mortise waste. Then make a few bump cuts 
against the stop block to clean up the baseline. 








Crosscut Tenon Shoulders. Slowly advance 
the miter gauge, pushing the workpiece into the 
blade until the waste piece falls away. 


Here, I use the rip fence here as 
an end stop for consistent tenon 
lengths. Take care as you cut the 
waste free so that you create a 
crisp inside corner without cut- 
ting into the tenon. 

With that, the joinery work is 
complete. During assembly, the 
sides of the mortise tend to flare 
out a little. The solution is sim- | 
ple: A clamp pinching across the 7 
joint keeps it tight while the glue | 
dries. The result you see at right 
is a strong, good-looking joint 
that will stand the test of time. f& 


The assembled 
joint is sturdy 
and has a nice 
appearance. 
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Finished Joint. 





M *, 
м ^ A Е SN : 3 БЭ 
NSD San SS S OM 
ч № Му NA м > N ! 5 TSS ы 
Ч х. ~ NN ч ~~ ч, . 
Ч М сон мэх 
х 5 MN 5 





I love the look of the Damascus steel used in the 
block plane on page 22. The beautiful organic pat- 
terns are a result of folding and hammering steel 
multiple times to make it tougher. The problem is, 
after filing and sanding it, the pattern all but disap- 
pears. Restoring it requires a little chemical etching 
with a mild acid (ferric chloride). You can find out 
where to buy ferric chloride in Sources on page 51. 

When diluting acid, always add the acid to water. 
Add one part ferric chloride to two parts water in a 


Routing the groove in the rotary 
table for the milling machine 
(page 34) isn't difficult. I used a 
slot-cutting bit at the router table. 

The problem is, most of these 
bits cut a slot up to %" deep. To 
make the shallower, %'-deep 
cut for the groove, I used a pair 
of guide blocks, as you can see 
in the drawings. The spacing 
between them determines the 





plastic container. After donning some latex gloves, 
use a foam brush to wet the surface of the Damas- 
cus steel, keeping the surface wet for at least three 
minutes. Then you can wipe off the excess solution. 
Any remaining solution will continue to work, so 
you need to neutralize it. To completely stop the 
etching process, spray on some ammonia-based 
window cleaner and then wipe the surface clean. 

Finally, to protect the surface from rust and pre- 
serve the pattern, apply a coat of paste wax. 


NOTE: SPACE 
GUIDE BLOCKS 
TO POSITION 
DISK FOR 34" 


DOUBLE-SIDED 
TAPE 


Ж" SLOT 
CUTTING BIT 


SECURE GUIDE 


depth of cut into the disk. 

To make it easier to rotate the 
disk, I attached a temporary han- 
dle using double-sided tape. 
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BLOCKS WITH 
CLAMPS OR 
DOUBLE-SIDED 


ROTARY 
TABLE 
BASE 


Aluminum Clamps 


The milling machine (page 34) features the three 
aluminum clamps you see at right. Two of them 
secure the rotary tool to the tool brackets. A pair of 
the smallest ones lock the rotary table in place. 

To make it easy to form the shapes, I made clamp- 
ing molds from hardwood. You can see how they 
work in the photos below. And the drawings on the 
right give you all the dimensions you need to make 
each of the three molds. 

I drilled a hole at each corner of the straight lay- 
out line where it meets the arc of the bracket shape. 
This serves as a pivot point for the scroll saw or 
band saw blade. This way, it's easy to complete the 
arc cut without binding the blade. 

Using an extra-long aluminum blank, clamp it 
between the blocks to form the final shape. 


ч. 
hc 


À Setup. Use double-sided tape to at 


between them, centering the blank on the mold. 


Cutting Small Angled Parts 


The performance of a plane 
depends on the accuracy of all its 
components. So the angle of the 
bed where the iron rests needs to 
be cut precisely. 

To cut the tapered infill that 
forms the bed of the block plane 
(page 22), I built a simple taper- 
ing jig for the table saw. The 
drawings at right provide all of 
the details. It consists of a cleat 
that determines the angle of the 
cut. A stop on the back side helps 
secure the blank while cutting. 
I fastened the blank to the base 
of the jig with a pair of screws. 
Use the rip fence to guide the jig 
when making the cut. 
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tach each half ofthe A Tight Squeeze. Start tightening the vise jaws to force the 
hardwood mold to the vise jaw. Place the aluminum blank 
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aluminum into the mold. Then you can cut the aluminum to 
final length and arill the holes used to attach the clamp. 
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NOTE: SAVE 
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shop-built 
rotary tool 


This 3-axis milling 


machine provides a 
new level of accuracy 
for making small parts. 


- 


There have been more than a 
few times when I’ve wished for 
some way to precisely mill small 
project pieces or parts for model- 
making. But a traditional, 3-axis 
milling machine can cost several 
hundred dollars or more. 

The milling machine you see 
here uses a rotary tool to power 
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the tool bit. The precision comes 
from two sliding tables that move 
the workpiece in the X (left-right) 
and Y (front-back) directions. A 
platform moves the tool up or 
down in the Z direction. Simple 
hardware makes this possible. 
The bulk of the machine is 
made from Baltic birch plywood. 







Some parts are made from strong, 
hard maple for durability. With 
the right bit plus proper feed and 
speed rates, it can handle wood, 
plastic, brass, and aluminum. 

The milling machine is a handy 
tool to have in the workshop and 
the perfect solution for machin- 
ing in miniature. 
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Exploded View Details 


OVERALL DIMENSIONS: 
22°/в"Р x 167/5"W x 257/:"Н 


VARIABLE-SPEED 
ROTARY TOOL ALLOWS 
MACHINING A VARIETY 
OF MATERIALS 


SHOP-MADE 
ALUMINUM CLAMPS 
HOLD TOOL IN PLACE 










WORKPIECE IS 
CLAMPED TO 
REPLACEABLE 
SPOILBOARD 
ON ROTARY TABLE 





SHOP-MADE 
CLAMPS HOLD 
ROTARY TABLE 
IN POSITION 





Y-AXIS 
ASSEMBLY 
MOVES 
WORKPIECE 
FRONT-TO-BACK 


Y-Axis Platform (1) 
Y-Axis Gibs (2) 
Rotary Table Base (1) 
Spoilboard (1) 


5% x 10 - 34 Ply. 
15/6 х 1346 - 8% 
6V-dia. - 34 Ply. 
6V^-dia. - 34 Ply. 


A Base(l) 13x 18 - 116 Ply. 
В Роѕс (2) 10 х 13 - 1 Ply. 
C Tool Platform (1) 5x 1116 - 34 Ply. 
D X-Axis Platform (1) 5/5 x 13 - 34 Ply. 
E Х-Ахіѕ Slide (1) 234 x 5/0 - | РУ. 
Е Х-Ахіѕ Ways (2) вх 1-5/ 
С End Blocks (4) У рх 1-215 
Н X-Axis Gibs (2) EAS IA 
| Y-Axis Slide (1) 234 х 5% - | Ply. 
| Y-Axis Ways (2) x Il-5% 
K 

L 

M 

N 
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Z-AXIS 
ASSEMBLY 
MOYES TOOL 
UP AND DOWN 


LI 


HARDWOOD GIBS 
AND WAYS PROVIDE 
SMOOTH OPERATION 


оу 


О Hold-Downs (2) 34 x 110 - Vg Alum. 
Р Z-Axis Slide (1) 24 x 8 - | Ply. 
Q Z-Axis Ways (2) Ysx1-8 
R Tool Bracket (1) I^ x2- 3^ 
S Nose Bracket (1) 34 x 2 - 23⁄4 
T Rod Block (1) | x I7 - 2^ 
U Z-Axis Gibs (2) She x 136-8 
V Tool Сїатр(1) 1х 3% Rgh.- Ye Alum. 
W Nose Clamp (1) 34 x 234 Rgh. - “ig Alum. 


2) 38"-16 x 24" Left-Hand Threaded Rods 
) 38"-16 Left-Hand Thin Hex Nuts 

6) 98" SAE Flat Washers 

3) 38"-16 Left-Hand Coupling Nuts 















X-AXIS ASSEMBLY 
MOVES WORKPIECE 
SIDE-TO-SIDE 







DOUBLE THICKNESS 
PLYWOOD POSTS 
ADD RIGIDITY 
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HANDWHEELS 
MAKE POSITIONING 
WORKPIECE EASY 


Materials & Hardware 


3/4"-dia. Zinc Handwheels 
1/4"-20 Threaded Inserts 

• (4) /4"-20 Through Knobs 

* (2) УУ-20 x 1" Studded Knobs 
• (1) /У-20 х 12" Threaded Rod 
* (18) 48 x 11⁄4" Rh Woodscrews 
* (8) 48 x 3" Fh Woodscrews 

* (18) #8 х 1%" Fh Woodscrews 
* (8) #8 x 11⁄4" Fh Woodscrews 
* (1) 38"-16 x 12" Threaded Rod 
* (4) 38"-16 Thin Hex Nuts 

* (2) 38”-16 Coupling Nuts 

* (1) '/^"-dia. x 1%" Steel Rod 

* (8) 48 x 2" Fh Woodscrews 


• (3 
«(2 


ÅÅ" че ч ч 
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#8 x 2" Fh 





PAINT EDGES OF 
TOOL PLATFORM 


| FIGURE 






NOTE: RIP BEVELS 
WHILE BLANKS ARE 
SQUARE, BEFORE 
CUTTING TO FINAL 


(B) 
POST 
(10" x 13") 









starting with a 


Base 


One of the keys to accuracy in a 
milling machine is the stoutness 
and stability of its base. It has 
to hold the tool steady without 
vibration. To accomplish this 
goal, the base and post assem- 
blies are made up of two layers of 
74" Baltic birch plywood. So the 
first step is to glue up some ply- 
wood blanks for the three parts, 
as shown in Figure 1. 


PAINT EDGES 
OF X-AXIS 
PLATFORM 
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(13" x 18") 


















TOOL 
PLATFORM 
(5" x 1112") 


NOTE: POSTS AND 
BASE GLUED UP FROM 
TWO LAYERS OF 34" 
PLYWOOD 


NOTE: POSTS & BASE 
PAINTED AFTER ASSEMBLY 


Base & Posts. The base is easy 
to make by cutting it to size and 
rounding the corners with a disk 
sander. For the posts, it's a good 
idea to cut the blanks to overall 
size first. A little layout work is 
required to outline their shape. 

While the blank is still rect- 
angular, it's easy to rip the bev- 
eled edge, as in Figure 1 and the 
Тор View above. With that done, 
you'll shape them at the band 
saw and then put them aside. 

Tool Platform. To provide a 
sturdy mount for the rotary tool, 
a tool platform connects the two 


X-AXIS PLATFORM 
(5%" x 15 - 54" Ply.) 


(D) 


#8 x 12" Fh 
WOODSCREW 

















NOTE: TILT 
BLADE 25? 
TO CUT 


TOOL 
PLATFORM BEVELS 


TOP VIEW 


ж m 


SIDE VIEW 





«е 


posts at the top. It's cut to shape 
at the band saw and sanded 
smooth. After laying out the loca- 
tions for the screw holes, drill 
them at the drill press and attach 
the platform to the posts. Then 
you can install the post assembly 
to the base with screws, making 
sure the platform is parallel to the 
front edge of the base. 


X-TABLE ASSEMBLY 


The next phase of the construc- 
tion process involves building 
up the X-Y table that moves the 
workpiece side-to-side and front- 
to-back. Each sliding table uses 
a threaded rod mechanism to 
move a slide between a pair of 
dovetailed gibs and ways. 

You'll build this assembly from 
the bottom up, starting with a 
rectangular platform (Figure 2). 
Once it's secured to the base with 
screws, you can turn your atten- 
tion to the moving parts. 

Figures 3, 4, and 5 give you the 
rundown and all of the details 
on how the rest of the X-table 
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assembly goes together. ГЇ 
help out with some of the more 
important points along the way. 

Two-Part Slide. Figure 3 
shows how the X-table consists 
of a two-part slide and a pair of 
ways. А pair of coupling nuts 
are trapped between the halves 
of the slide. These engage the 
threaded rod used to move the 
table between the gibs. 

Left-Hand Threads. A note 
about the threads: When turn- 
ing the handwheels that are used 
to move the tables, I wanted to 
mimic the action of production 
milling machines. When turning 
the crank clockwise, it moves the 
table away from you. In order to 
do this, you'll need to use nuts 
and rods with left-hand threads. 
Refer to Sources on page 51. 

The slide is made from two 
layers of 14" plywood. I started 
with a long blank cut to width. 
Then I cut a groove down the 
center. This groove forms a slot 
for capturing the coupling nuts. 

Before gluing the halves of the 
slide together, you'll need to use 
epoxy to position the coupling 
nuts. I threaded them onto the 
rod and then "tacked" them into 
the groove with epoxy. You can 
then remove the rod and glue on 
the second layer of the slide. 

Ways & End Blocks. To cre- 
ate the ways, I glued extra-wide 
hardwood to the long edges of 
the slide and then ripped the bev- 
els at the table saw, as illustrated 
in Figure 3. Two end blocks sup- 
port each end of the threaded 


NOTE: 
ADJUST 
GIBS FOR A 
SMOOTH, 
SLIDING FIT 


H 
X-AXIS GIB 
(154в" х 1346" _ 11%") 
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Зе"-16 x 15" LH 


(E) 
X-AXIS WAY 
(5e" uda 5⁄2") 


12/52" -DIA. 


HOLE CENTERED 
ON END BLOCK 


© 
END BLOCK 
(34" x 1" 2 212") 


a. TOP VIEW 


LEFT-HAND 
20 HEX NUTS 
222) — w/WASHER 
20122 


нэ 
END BLOCK 
© — ®@ 


X-AXIS LEFT-HAND 
PLATFORM 


rod, as shown in Figure 4. You'll 
want to make four since you'll 
need two for the Y-table later. 
Fasten the end blocks to the 
X-axis platform, flush with the 
ends of the platform and cen- 
tered on its width, as shown in 


Se" -DIA. 
COUNTERBORE 14" 
DEEP, WITH '4"-DIA. 

THROUGH HOLE 


X-AXIS SLIDE 
(234" x 512" - 1" Ply.) 


%"-16 x 124" LH 
COUPLING NUT 


a. 


SIDE VIEW € 


NOTE: EPOXY COUPLING 


NUTS IN GROOVE 


BEFORE ASSEMBLING 


SLIDE HALVES 
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HANDWHEEL 
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NUT = FOR HANDWHEEL 
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Figure 4. Then add the rod and 
handwheel assembly. 

The gibs (Figure 5) are easy to 
make. As with the ways, they're 
bevel ripped. Oversized holes 
allow for adjustment for a sliding 
fit when fastening them in place. 


#8 x14" Rh 
WOODSCREW 





PU 
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SIDE VIEW 
a 


ef 





ND 
THREADED ROD 


FIGURE 


completing the 


Table 


You've taken care of the X-axis 
for the table assembly. Now, 
you'll switch gears to build the 
Y-axis subassembly and a rotary 
table. The Y-axis table is simi- 
lar to the X-axis table you just 
built. The differences are that 
its mounted upside down and 
shorter in length. 

There's one other thing to note. 
Since the slide and way assembly 
are fixed to the X-axis slide, you 
can use right-hand threads for 
the rod and coupling nuts. This 
way, as you rotate the handwheel 
clockwise, the workpiece moves 
away from the handwheel as it 
does on the X-axis. 

Y-Slide. Like the X-slide you 
built earlier, the Y-slide is made 
up of two layers of 1^" plywood, 
as you can see in Figure 6. The 
coupling nuts are trapped in a 
groove. I threaded the nuts onto 
the rod to properly orient the 
threads and hold the nuts in posi- 
tion until the epoxy set up. 

The ways are glued to the slide 
and the bevels ripped as before. 
Then you can drill countersunk 


5-16 - 124" 
COUPLING 


Y-AXIS WAY 
- 52") 


qi 
Y-AXIS SLIDE 
(294" х 5⁄2" - 1" Ply.) 








screw holes before attaching this 
sub-assembly to the X-slide, as 
illustrated in Figure 6a. 
Y-Platform. The Y-platform 
should be familiar territory by 
now. It holds the mechanism for 
moving the workpiece. After cut- 
ting it to size, you'll need to drill 
some holes. Oversized, counter- 
bored holes along each edge 
hold the gibs in place and allow 
for adjustment. You need to drill 
another pair of holes for threaded 





inserts used to clamp the rotary 
table. Finally, a center hole holds 


a pin for the rotary table. 
After mounting the two 
remaining end blocks уои 


made earlier (Figure 7), add the 
threaded rod assembly, as shown 
in Figure 8. You can also attach 
the handwheel. 

Y-Axis Gibs. In Figure 9, you'll 
see how the gibs are attached 
under the platform. They secure 
the platform assembly to the 
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HANDWHEEL 








Slide assembly. Roundhead 
screws allow for adusting the fit 
of the gibs against the ways. You 
want a smooth, sliding fit when 
turning the handwheel. 

Rotary Table. The last piece of 
the overall table assembly is the 
addition of a rotary table, 
as in Figure 9. It’s made 
up of two layers of ply- 
wood. But the top layer is 
simply screwed to the bot- 
tom layer. It’s sometimes 
called a “spoilboard” and 
is designed to be easily 
replaced as needed. 

The bottom layer of the 


rotary table has a groove ©) 

around the circumference. 211 
4 x12 r8 
ALUMINUM 


This enables two clamps to 
engage the rotary table to 
keep it from spinning. 

I cut the two disks slightly 
oversized at the band saw. You 
could also use a straight bit in a 
router with a circle-cutting jig. I 
used the bottom disk as a tem- 
plate to flush-trim the top disk. 
You might just as well make a 
couple of extra disks to have on 
hand. The spoilboard will get 
chewed up over time as you use 
the milling machine. 

To cut the groove around the 
edge of the bottom layer, I used 
a 4" slot-cutting bit in the router 
table. Shop Short Cuts on page 32 
explains the process. Once that’s 
done, you can drill a center hole 
for a steel pivot pin that allows 


14"-20 X 1" 
STUDDED 
KNOB 









(REFER TO SHOP 
SHORTCUTS, 
PAGE 32) С | 
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(612"-DIA. х 34" Ply.) [ 





М 
ROTARY TABLE BASE 
(GV2"-DIA. x 34" Ply.) 








the table to rotate. I glued the pin 
into the disk with epoxy. 
Hold-Downs. Using the mill- 
ing machine to make straight 
cuts in the X- or Y-directions 
requires locking the rotary table. 
A pair of shop-made hold-downs 
are made from aluminum bar 
stock. An oversized hole allows 


Optional Auxiliary Vise 


An auxiliary vise makes it easy 
to secure small parts for machin- 
ing. All you need to do is remove 
the rotary table and secure the 
vise with screws to the Y-axis 
platform, as shown on the back 
cover. You can also attach it to the 
spoilboard on the rotary table to 
make circular or arc cuts. 

The vise consists of a plywood 
base and two hardwood jaws (1 
used maple). One of the jaws is 
fixed to the base with screws 
while the other jaw "floats." 
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Long carriage bolts, through 
knobs, and washers connect the 
two jaws, as illustrated at right. 
The knobs are the same style 
used to clamp the rotary tool 
motor in place (refer to page 41). 
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a studded knob to pass through 
to secure it to the platform (Fig- 
ure 9b). To find out how to make 
the hold-downs and two other 
clamps you'll need later, turn to 
Shop Short Cuts on page 32. 

I found that a vise is useful at 
times for holding parts. The box 
below shows how to build one. 
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FIXED JAW 
(1" х 14" e 334") 


finishing the motor 


Mount 


Attaching the rotary 
tool to the base is the 
next task. It’s secured 
to a mechanism that 
moves the tool verti- 
cally in the Z direction. 
Like the X- and Y-axis 
tables you've already 
completed, it follows 
a similar construc- 
tion path. The main 
difference is that the 
threaded rod assembly 
passes through a cou- 
ple of brackets used to hold the 
tool in position. 

Z-Axis Slide & Ways. The 
slide is made of two layers of ply- 
wood as before, except there's no 
need to cut a groove for coupling 
nuts. The ways are glued and cut 
with the technique that is famil- 
iar to you by now (Figure 10). 

Brackets. То hold the rotary 
tool in place, you'll need to make 
a couple of brackets. The upper 
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5в"-16 x 154" 
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tool bracket is made to fit the 
body of the tool. It also holds the 
coupling nut that engages the 
threaded rod to move the tool 
up and down. The lower nose 
bracket fits around the nose of 
the tool (Figures 10a and 10b). 

To make each of the brackets, 
I started with extra-wide blanks. 
After drilling the holes that form 
the U-shaped recess, they're cut 
to final width. 
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A pair of holes on the front 
of the brackets hold lengths of 
threaded rod. They’re used to 
secure the aluminum clamps 
that hold the tool in place. You'll 
add the threaded rod later. In the 
meantime, drill and install the 
coupling nut in the tool bracket. 
Attach each bracket with a pair of 
screws from the back of the slide. 

Rod Block. In order to eas- 
ily move the tool up and down, 
you'll need to make a rod block. 
It’s shown in Figure 11. The 
threaded rod passes through and 
spins in this block to engage the 
threads in the coupling nut in the 
tool bracket. The rod block stays 
stationary on the tool platform as 
the tool moves. 

Figure 11а shows how the 
threaded rod and handwheel are 
attached after you fasten the rod 
block to the tool platform. Then 
you can focus your attention on 
the adjustable gibs. 

Gibs. There's nothing new to 
tell you about the gibs that trap 
the Z-axis platform. They're simi- 
lar to ones you've already made 
and installed (Figure 11). Over- 
sized holes allow for adjustment 
so the slide travels smoothly. 

Wax & Adjust. Once you have 
the assembly together to this 
point, it's a good idea to apply 
some paste wax to the gibs, ways, 
and the threads on the threaded 
rods. This ensures smooth travel 
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of all the mechanisms as you're 
using the machine. You should 
also take the time adjust the gibs 
to ensure a smooth, sliding fit. 

Shop-Made Clamps. The 
rotary tool is held to the brack- 
ets with a pair of shop-made 
aluminum clamps attached with 
knobs, as illustrated in Figure 
12. The knobs engage the short 
lengths of threaded rod I men- 
tioned earlier. The threaded rod 
forms the studs that are simply 
epoxied into the brackets. 

The clamps are made from alu- 
minum bar stock. To shape them, 
I used mating pairs of molding 
blocks to form the metal in a vise. 
You can see how I made them in 
Shop Short Cuts on page 33. 

After cutting the clamps to 
length and drilling a hole at each 
end of the clamp, fasten the rotary 
tool in place with through knobs. 
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You'll want to make sure the tool 
fits tight so it won't vibrate dur- 
ing use. This ensures a cleaner 
cut as you use the machine. For 
more on using it, see below. 6 


Using the Milling Machine 


The key to success in milling is finding 
the right combination of spindle speed, 
depth of cut, and feed rate. The first can 
be handled with a variable-speed rotary 
tool. The depth of cut and feed rate are 
determined by the speed and amount of 
rotation of the three handwheels. Each 


full rotation of the handwheel advances 
the workpiece (or tool) А". 





УЕ 


SS 1 = 


X Direction. Spinning the handwheel 
clockwise moves the workpiece to the 
left. One rotation equals 146" of travel. 


45: Aas 
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Another factor that guarantees success 
is investing in quality bits. Look for solid 
carbide bits that are designed for milling. 
(You'll find some listed in Sources on page 
51.) The !4"-dia. shank size on the bits for 
your rotary tool means they can flex a bit 
if you're making a heavy cut. So be sure 
to make cuts in several lighter passes to 
extend bit life and avoid breaking them. 
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Z Direction. The handwheel deter- 
mines the depth of cut. Stick with shal- 
low passes for cleaner cuts. 
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Y Direction. Rotating the handwheel 
clockwise moves the workpiece toward 


the back of the machine. 
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Wheels. 

The type of 
wheel a grinder 
comes with is 
a key purchase 
consideration. 


6" Silicon 
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Choosing a 
Bench Grinder 


When it comes to shaping and sharpening tools, 
a bench grinder is ideal. Here's what to look for. 


If you use edge tools like chisels 
and plane irons, a bench grinder 
can be an ideal tool for main- 
taining and even reshaping an 
edge. The challenge is choosing a 
grinder with the key features that 
suit the needs of your shop. So 
what should you consider? 
Wheel Size. For a bench 
grinder, one primary choice is the 


size of the grinding wheels. And 
that means deciding between 
a pair of 6- or 8'-dia. wheels 
(photo at lower left). There are a 
couple things you'll want to con- 
sider here, the first being cost. 
Typically, a grinder with 6" 
wheels will cost less than an 8" 
model. At first glance, it seems 
to make sense from a budget 
standpoint to go with the smaller 
grinder. But if you dig a little 
deeper, you'll see that the cost 
difference isn't really a big fac- 
tor for a couple of reasons. 
For starters, a 1"-wide, 8" 
wheel is simply going to 


8" last a lot longer because of 
Aluminum the increased diameter. 
Oxide 


Plus, the extra thickness 
(6" wheels are typically 
only ?4" wide) provides 


a wider worksurface and more 
consistent results. Combine both 
of these and you end up with 
more wheel for the money. 

Speed. Hand in hand with 
wheel size is the speed of the 
motor. You'll find most grinders 
typically run at a single speed, 
either 3450 RPM or 1725 RPM. 
Along with the wheel diameter, 
the motor speed also determines 
how much material is actually 
being removed. 

So what's all that mean? For 
a woodworker, faster isn't nec- 
essarily better. A higher speed 
results in more friction, which 
leads to more heat. And that 
makes it easy to overheat an edge 
and spoil the temper. 

One solution is to choose a 
grinder with a variable speed 
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Adjustable. 


option (upper left photo). This 
way, you simply adjust the speed 
as needed. But all things consid- 
ered, I think choosing a slower 
speed grinder with an 8" wheel 
is better suited for maintaining 
precision tool edges. 

Wheel Type. Wheel size and 
speed are two keys to choosing 
a grinder, but what the wheel is 
made of is also important. Many 
basic grinders are equipped 
with a pair of silicon-carbide 
wheels (lower photo, opposite 
page). These gritty, gray wheels 
have their uses (rough grinding 
and heavy metal removal), but 


Accessories 


Another factor that may help you 
choose one grinder over another is 
the accessories it comes with. Two 
key ones are a worklight (right) 
and a wheel dresser (far right). 

While you can always bring in 
lighting if you need it, a built-in 
lightis sure to improve your results 
on any task (right). Attached to 
a flexible shaft, you can direct it 
right where it’s needed. 

Finally, to maintain the best 
surface, it’s important to dress 
the wheel on a regular basis. I 
find a flat diamond dresser does 
that quickly and easily (far right), 
and it's nice if it comes as a stan- 
dard accessory with the grinder. 
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With a variable-speed option, 
you can choose a low speed, a high speed, or 
something in between to suit your needs. 


they're not the best choice for 
working on the edge of a fine 
chisel or plane iron. 

Most woodworkers replace 
them with aluminum-oxide or 
ceramic aluminum-oxide wheels, 
which is an added cost to take 
into account. These wheels are 
softer, but still last a long time. 
More importantly, they're friable, 
which means the particles break 
away as you're grinding, expos- 
ing fresh, sharp grit. So the wheel 
runs cooler, which is a good thing 
for grinding edge tools. 

Tool Rests. My biggest frus- 
tration with most grinders is the 


Tool Rests. For solid support, the too 


- 
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tool rests. In many cases, they're 
too small and can't be easily 
adjusted (right photo above). The 
key is to find a tool rest with a 
large, adjustable worksurface. 
Besides providing solid sup- 
port, accurately setting the angle 
to suit the chisel or plane iron 
is critical to getting a consistent 
edge. You can always buy an 
aftermarket tool rest, but again 
that's just another cost to factor in. 
Accessories. One final key to 
choosing a grinder may be the 
accessories that come with it. 
Check out a couple worthy of con- 
sideration in the box below. 
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ser. 
tool rest for reference, a wheel 
adresser refreshes and reshapes 
the surface of a wheel. 





, 


| rest design is key. A large 
flat worksurface (left) provides better results compared to a smaller 
rest, especially one with a built-in channel for grinding ат! bits. 





Precision. 
A built-in scale 


means no more 
guessing at the 
angle setting of 
the tool rest. 


Using the 


Lighting. Detail work requires 
task lighting. This built-in light 
ensures you'll always be able to 
see what you're working on. 
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THIS END OF THE SHOP 
15 SET UP FOR STOCK 
PREPARATION, AND 
STORING MATERIALS 






peek inside a design pro's 


Basement Shop 


CUTOFF STORAGE BIN (22:11 
SHOWN IN [e eg 


AND SUPPLIES | E 





PVC ROLLER 

STAND SHOWN 

IN WOODSMITH 
NO. 7O 


MODULAR SHOP CABINETS 
SHOWN IN SHOPNOTES NO. 59 
INSPIRED THE LOOK FOR THE 
WOODSMITH SHOP TV SHOW 


PEGBOARD TOOL 
CABINET SHOWN IN 
SHOPNOTES NO. 76 








| | _ WORKBENCH | 
le „| APPREAREDIN Ч 
| _ | | SHOPNOTES NO. 7 





opace-saving tools and efficient work areas help 
make the most of an odd-shaped room. 


E | When you've been in a shop for 
25 years, there's a good chance 
you know all its quirks and have 
worked out the bugs. That's 
certainly the case with the base- 
ment shop of creative director 


MITER SAW STATION 
INCREASES ACCURACY 


MODULAR STORAGE 


=| SYSTEM HOLDS SHORT 
PIECES OF WOOD 


л 
— i TANGY 
=e J- 
[ "C. 11711 
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A SINGLE FLEX HOSE ON THE 
MOBILE DUST COLLECTOR 
CONNECTS TO TABLE SAW, 

ROUTER TABLE, OR JOINTER/PLANER 
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Ted Kralicek. The unfinished 
side of the basement seemed like 
a natural shop space when Ted 
and his family moved into their 
home. Down in the basement, the 
temperature is pretty moderate 


WALL CABINET 
KEEPS HAND |F | 
TOOLS WITHIN | 
EASY REACH == 


| < 
[p> 


CENTRALLY LOCATED 
WORKBENCH PROVIDES 
ALL-AROUND ACCESS 
TO PROJECTS 


ROUTER TABLE 
IS BUILT INTO 
RIGHT EXTENSION 
OF TABLE SAW 





— not too cold during Iowa win- 
ters, nor too hot in summer. 

Easy Upgrades. One advan- 
tage of having a basement shop 
is that it’s easy to upgrade the 
services. Convenient access to 
the electrical panel allowed Ted 
to run more outlets, install 220V 
circuits, and increase the lighting. 

All About the Saw. Basements 
often have unusual space configu- 
rations and Ted's is no exception, 
as you can see in the upper draw- 
ing on the facing page. But there's 
a definite order to the roughly 19' 
x 31' (450 sq. ft.) room. And it all 
centers around the placement of 
the table saw, literally. 

In addition to furniture and 
craft projects, Ted is just as likely 
to have a home improvement 
project or two in the works. That 
can mean working with some 
pretty long boards. So the saw is 
located dead center and aligned 
with the long axis of the shop. A 
door into the shop on one end 
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PLASTIC BINS ON 
ADJUSTABLE STEEL 
SHELVING UNIT 
KEEP HARDWARE 
ORGANIZED AND 
EASY 10 USE 


SUPPLIES 











lines up perfectly with the saw 
for cutting extra-long boards. 

A router table is built into the 
right extension wing of the saw. 
This creates a combination work- 
station and saves valuable space. 

Combination Machine. The 
table saw and router table setup 
isn’t the only multipurpose 
machine in Ted’s shop. In the 
lumber storage and stock prep 
area sits a Robland combination 
machine that integrates a wide 
jointer with a thickness planer. Its 
heavy-duty construction puts a 
chatter-free surface on just about 
any workpiece. 

Besides saving space over two 
separate tools, this machine has 
another benefit. A slot mortising 
arbor and sliding table on one side 
makes creating smooth, accurate 
mortises a snap (drawing below). 


my 
AON 


JOINTER TABLES 
SWING UP AND AWAY 
TO CONVERT 
MACHINE FOR 
THICKNESS PLANING 


üi 
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WALL-MOUNTED LUMBER 
RACK HOLDS LONG BOARDS 


WALL CABINET 
HOLDS FINISHING 











COMBINATION 
JOINTER/PLANER 
SAVES SPACE OVER 
TWO SEPARATE 
MACHINES 


TABLE SAW IS 
ALIGNED WITH 
LONG AXIS OF 
THE SHOP 
FOR CUTTING | 
LONG BOARDS 












BAND SAW CAN BE 





PULLED OUT FOR 
CUTTING LONG STOCK 

















DEDICATED 
SHARPENING 
STATION MAKES IT 
EASIER TO KEEP 

TOOLS SHARP 





Workbench Zone. At the 
other end of the shop, Ted built 


cabinets and an L-shaped work- 7 


bench into the corner. The cabi- 
nets keep portable power tools 
organized and free from dust. 
Drawers hold all the small parts 
and accessories that go with them. 

The worksurfaces are put to use 
in several ways. One side is set up 
as a miter saw station. Benchtop 
power tools get set up as needed. 
The corner provides space for a 
benchtop drill press. Mounting 
the drill press at an angle creates 
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MORTISING TABLE ON 
BACK SIDE ADDS EVEN 
MORE VERSATILITY TO 
THIS HANDY MACHINE 














NOTE: DUST COLLECTOR, 
TABLE SAW, AND 
JOINTER/PLANER COMBO 
OPERATE ON 220V POWER 








AREA BETWEEN 
TABLE SAW AND 
WORKBENCH IS 
RESERVED FOR 
ASSEMBLY AND 
FINISHING 

































































WALL-MOUNTED 
CLAMP RACK 


CORNER- 
MOUNTED 


DRILL PRESS 
MAXIMIZES 


SPACE TO 


EITHER SIDE 


BACK BENCH 
SERVES ASA 
STAGING AREA 

FOR TOOLS 
AND PROJECTS 
IN PROCESS 
ON THE MAIN 


BENCH 
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С enough elbow room on 
either side to handle all but 
the longest workpieces. 
The odd-shaped, corner space 
between the cabinets is usually 
underused. But it's the perfect 
spot for an air compressor. As 
a bonus, the partially enclosed 
space helps to muffle the noise. 

The worksurface behind the 
main workbench gives Теа 
plenty of room to work on sev- 
eral aspects of a project at once. 
The floor space on the opposite 
side of the bench is kept clear for 
assembly and finishing. 

The walls in the bench area are 
covered in stained T-111 siding. It 
creates an inviting work area and 
provides a great foundation for 
attaching tool racks and shelves. 

Making the Most of It. Ted's 
solutions for setting up his own 
shop have paid off in his day job, 
too. Many of those ideas have 
ended up as projects in Wood- 
smith and ShopNotes. And his 
shop cabinets even inspired the 
look of the Woodsmith Shop ТУ 
show. So it's quite possible one 
of Ted's ideas has found its way 
into your shop. 6 
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Table Saw 
cutting 


When it comes 
to making offset 
tenons quickly 
and accurately, 
a tenoning Jig IS 
the answer. 





EAE < ~ 


Many of the projects I build tenons interfere with each other 





include mortise and tenon join- 
ery. And usually, the tenons are 
centered on the thickness of the 
workpiece. But every so often, I'll 
build a project that calls for off- 
set tenons — in other words, the 
cheeks of the tenon have differ- 
ent shoulder depths. 

Sometimes an offset tenon is 
necessary to avoid having two 


CLEARANCE 
INSERT 
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(such as when two rails are joined 
to a leg). Other times, it's done to 
avoid having to position the mor- 
tise in the mating workpiece too 
close to the face of the piece. 

Regardless of the reason, creat- 
ing offset tenons calls for a little 
extra attention to detail, and a 
slightly different procedure than 
cutting centered tenons. 


CUT TO 
DEFINE SHOULDERS 
AND ONE CHEEK 








— 


Blade Height. 


Using the 
workpiece as a gauge, raise the 
blade so it's just above the kerf. 


Tenoning Jig. When cutting a 
centered tenon, I typically use a 
dado blade to remove the waste 
from both faces of the tenon, flip- 
ping the workpiece between cuts 
to keep the tenon centered. But 
for offset tenons, I prefer to use a 
tenoning jig for a couple reasons. 

First, a tenoning jig produces 
tenons with perfectly smooth 
cheeks for a closer fit with the 
mortise for a better glue joint. But 
more important, I find it easier to 
fine-tune the fit of a tenon with a 
tenon jig. Instead of fiddling with 
lowering or raising your dado 
blade to get the proper shoulder 
depth, you can cut both cheeks 
of the tenon using the jig and a 
spacer block, as ГЇЇ explain later. 
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While you can make your 
own tenoning jig out of wood, 
commercial jigs are available 
from several manufacturers and 
they're relatively inexpensive. 

Shoulder Cuts First. Before I 
set up the tenoning jig, I like to 
start by cutting the shoulders. 
This defines the length of the 
tenon. I do this by clamping a 
stop block to my rip fence and 
using that to position the work- 
piece while holding it against the 
miter gauge. Then I make a pass 
over the blade to establish the 
shoulder, as in Figure 1. 

You might find it helpful to set 
the blade height to cut slightly 
deeper than the actual width 
of the shoulder. By overcutting 
in this way, you're assured of a 
clean corner later when you cut 
away the waste from the cheeks 
and sides of the tenon. 

The important thing to remem- 
ber here is to adjust the height 
of your blade for each cheek of 
the tenon (and the edge shoul- 
ders, if necessary). I generally 
like to make the shallowest cut 
first, then raise my blade for the 
deeper cut. You can raise the 
blade in increments to creep up 
on the correct height. 

Cheek Cuts. Once you've 
made all the shoulder cuts, 
you're ready to move on to the 
cheek cuts. I start by raising my 
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blade so that the tip of the teeth 
just barely extend into the shoul- 
der cuts, as shown in the inset 
photo on the opposite page. 
Next, I set up my tenoning jig 
to cut the first cheek of the tenon. 
It doesn’t matter which cheek 
you cut first, but if you’re cutting 
multiple tenons, just remember 
to keep your workpieces ori- 
ented correctly in the jig. Once 
the first cheek is cut, you’re ready 
to set up to cut the second cheek. 
To do this, you don’t have to 
make any changes to the tenon- 
ing jig. Instead, simply loosen 
the clamp on the tenoning jig 
and slip a spacer block between 
the workpiece and the jig (upper 
photo above). This automatically 


make custom 
Spacer Blocks 


If you cut a lot of tenons, you 
might want to make up a 
set of spacer blocks sized for 
various tenon thicknesses. I 
made one for each tenon size 
I commonly use. When thick- 
nessing the spacer blocks, just 
remember to add the width of 
the blade to the desired thick- 
ness of the tenon. I labeled 
each spacer according to the 
tenon thickness it’s used for, 
as shown at right. 
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_ Second Cheek. А 
spacer block placed 


E 


rkpiece allows you to 


бише second cheek 


without making any . 


adjustments to the jig. 


positions your workpiece for the 
second cut without having to flip 
the workpiece around. The key 
here is to use a spacer block of 
the correct thickness. It should 
match the desired thickness of 
the tenon plus the width of the 
kerf from your saw blade. 

One of the advantages of this 
method is that all of your ten- 
ons will be the same thickness, 
regardless of minor inconsisten- 
cies in the thickness of your stock. 

Edge Shoulders. The last step 
is to cut away the waste on the 
edges of the tenon. If the work- 
piece is narrow, you can turn 
it sideways and trim the edges 
using the tenoning jig. (You'll 
have to reposition the jig for this.) 
But I usually cut away the edge 
waste with a hand saw, as you 
can see in the photo above. If you 
leave the tenon a little wide, you 
can pare away the edges with a 
chisel for a perfect fit. 
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| Em « Trim Edges. 


The edges of the 
tenon can be cut 
away with a hand 
saw, then pared to 
size with a chisel. 


End View 





À Smooth. An 
advantage to 
using a tenoning 
Jig is that you end 
up with a tenon 
with perfectly flat, 
smooth cheeks. 





tools no apron Poda BS pee 


I suppose I can't call my shop 
apron a "tool" but I'd be lost 
without it. Taking a quick inven- 
tory of the tools I carry around 
got me to thinking about what 
others like to keep in their apron 
pockets. 5o I asked a few of the 
guys around the office and shop. 
Some of the favorite tools are the 


typical ones you might expect, 
like pencils and 6" steel rules. But 
I also found some unusual ones 
that are worth considering (refer 
to Sources on page 51). 

Lighted Magnifier. The older 
we get, the more difficult it is 















Small but Handy. 
The Pocketwrench 1! 
lives up to its name for 
tightening fasteners. 
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to see fine details. The magni- 
fier you see above is a big help. 
It shines a bright light on the sub- 
ject while magnifying with its 
15-power lens. I use it to check 
edge tools during the sharpening 
process. It’s also handy for fine 
layout work and finding those 
tiny splinters in my fingers. 
Pocketwrench П. There's 
an entire class of multipurpose 
tools that are pocket-sized and 
stamped from steel. One such 
tool is the Pocketwrench II you see 
below. (You can see other tools of 
this type in the box at the bottom 


of the opposite page.) 
The '%"-thick Pocketwrench II 
incorporates several features 


that make it ideal for shop use. 





Driving Screws. With a 1⁄4" 


hex driver bit, accessing screws 
in tight areas IS easy. 


The teardrop-shaped opening 
has teeth along one side designed 
to grab a hex nut or bolt. At the 
opposite end of the tool is a hex- 
shaped opening. Its sole purpose 
is to hold a 14" hex driver bit. The 
combination of these two func- 
tions is handy for getting into 
small areas to tighten fasteners. 

One end of the tool is tapered 
to act as a pry tool or screwdriver. 
But what I use it for most is open- 
ing cans of finish. 

Finally, the scales on either 
edge of the Pocketwrench II make 
checking screw lengths easy. 

Tape Measure. It goes with- 
out saying that most of us carry a 
tape measure in our apron. But a 
lot of them are heavy and bulky. 
Instead, I like to use a smaller 
one, like the Cabinetmaker's Tape 
you see in the left photo at the 


Can Opener. The strong ET 
and tapered end are perfect for 
opening cans of finish. 
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Tape Measure. 
Scaling down your 
tape-measure is a 
great way to eliminate 
some bulk from your 
apron pocket. 


top of the page. Its 10' length is 
long enough for most of my shop 
projects. And its light weight and 
smaller size fit a pocket nicely. 

The Cabinetmaker's Tape is avail- 
able in left- and right-handed 
versions. This orients the num- 
bers right-side up for measuring 
and layout tasks. 

6" Hook Rule. Keeping with 
the measuring theme comes the 
6" hook rule shown in the middle 
photo above. The hook on the 
end eliminates the frustration of 
aligning the end of the rule with 
the edge or face of a workpiece. 


^2 


Avid bicyclists have 
known about them 


for years — multipurpose tools that fit in your 
wallet. A few examples are shown here. 

There are dozens of these types of “wallet” 
tools on the market and some of them come in 
quite handy in the shop. A few are designed to 
act as wrenches. Others have drill guides use- 
ful for sizing fasteners (far right photo). Most 
of them have too many features to list here. But 
you can visit their web sites to get the details on 
all their potential uses. You can find out where to 
buy these tools in Sources on page 51. 

Despite their small size, these tools are 
designed for heavy-duty use. They definitely 
deserve a place in your shop apron. 
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PocketMonkey 


АП you do is hook the end against 
the workpiece to obtain the mea- 
surement. I use this tool for tasks 
like checking the thickness of a 
workpiece while planing it. 

6" Precision Square. Another 
tool that gets frequent use in my 
shop is a square. While most 
squares are heavy or bulky, the 
6" Precision Square you see above 
is lightweight. But don't let that 
fool you — it's the perfect tool 
for checking the accuracy of cuts, 
setting the depth of router bits 
and saw blades, plus general lay- 
out work. It's thin like a 6" metal 
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Hook Rule. With ап adjustable 
hook, getting an accurate measure- 
ment is quick and easy. 
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Precision. Light weight and 
precision machining combine # 


to make a must-have square. 


rule, so it slips into a pocket eas- 
ily to keep it at hand. 

Magnet Retriever. How many 
of us have dropped an arbor nut 
into the table saw while chang- 
ing a blade? Or dropped a screw 
that ended up just beyond reach 
under the workbench. The Pocket 
Magnet shown on the right comes 
to the rescue. The strong magnet 
extends over two feet to snap up 
small steel items. 

Worthy Tools. I have to say, all 
of these tools are worth having at 
hand — and none of them will 
break the bank. А 
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Small & Mighty. These 
two "Tuls" come in steel or 
titanium versions. 
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Pocket 
Magnet 
(extended) 1 
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questions from 
Our Readers 





reading a 


Vernier 
Scale 


I was given an old Vernier caliper. 
How do I read the scales accurately? 
Harold Ebbletrap 

Potter, Wisconsin 








В | The Vernier scale is named 
after а French mathematician, 
Pierre Vernier. He popularized 
a method for using two scales 
to take an increment and divide 
it into smaller increments. It’s 
much simpler and more precise 
than trying to add more lines on 
a single scale — the lines would 
just be too close together. 

Vernier scales are found on 
tools used by machinists, sur- 
veyors, scientists, and in naviga- 
tion instruments. The scale finds 
its way into woodworking via 


Y Veritas Saw 
File Holder. The 
Vernier scale on 

this file holder 

positions a file 
for consistent 
angles when 
sharpening 
hand saws. 





Primary 
Scale 






Fractional 


Scale 


machinists’ tools like calipers. But 
other tools can use a Vernier scale, 
as well. Two other examples are 
shown in the photos below. 

Reading a Vernier scale isn't 
difficult. In fact, it used to be a 
pretty common skill. But it does 
take some practice to crack the 
code, so to speak. 

In the photo above, you can see 
how it works with a caliper that 
reads in decimal inches on the 
lower Vernier scale and fractional 
inches (1428" increments) on the 
upper Vernier scale. 

First read the primary scale 
for the measurement. The "0" on 
the lower Vernier is your indica- 
tor. The diameter of the dowel is 
slightly more than 1.1". 


Decimal 5 
Vernier 


Vernier Scale < SSS 






Primary Scale 
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_ Vernier 
Plate - 


А precision: T ae "A 
divides the primary scale into 
finer increments that are much 
easier to read. 


То be more precise, you can 
see the space between .1 and .2 is 
divided into four segments repre- 
senting .025 of an inch. The zero 
indicator shows the diameter is 
locnm vec» suele 50 

Here's where the Vernier scale 
comes into play. Move along the 
lower scale (inset photo) and see 
which line best matches with a 
line on the primary scale. The 7 
on the Vernier scale lines up with 
the 3. So add .007 to 1.125 to get a 
diameter of 1.132". 

ГІ admit that measuring this 
fine isn't always necessary. But if 
you're cutting precise angles, or 
trying to get joinery to fit just right, 
a Vernier scale helps = a 
to your woodworking. 


Incra Miter 
Gauge Head. 

A Vernier scale 
makes setting 
up for precise — 

201 angles a i Snape 





Most of the materials and sup- 
plies you'll need to build the 
projects are available at hard- 
ware stores or home centers. For 
specific products or hard-to-find 
items, take a look at the sources 
listed here. See the right margin 
for contact information. 

The Woodsmith Store in Des 
Moines, Iowa carries many of 
the hardware items used in our 
projects. Their customer service 
representatives are available from 
8am — 5pm Central Time, Mon- 
day through Friday. 


OGEE ROUTER BITS (p.85) 
e Woodcraft 


Шоев 828864 
ОО ертег 828721 
Classical Roman Ogee ... 828872 
Double Ted Өс 828873 
Classical Cove & Bead ... 828877 
Coo Edd нг 828869 


LATHE GHUCKS (p.10) 


You can find a variety of 4jaw 
chucks at most woodworking 
suppliers and online retailers. 
The Easy Chuck is manufactured 
by Easy Wood Tools. 


BENCH RAIL SYSTEM (p.16) 


* Lee Valley 
46-18 Propell Nuts .. 00N32.01 
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Фанни ра. Гана ер ТО 


арланы Karperted Неба Hier tna Пы 


14" T-Knobs ........ 00M60.03 
T CIPS S 00M60.12 
Boneh Pups к 05G10.03 
Car a 05)51.05 
Snap-Lock Knobs ..... 00M70.20 


e McMaster-Carr 
556^ Black Phenolic. . . 85315K113 


BLOCK PLANES (p.22) 
For the steel-sided plane, we pur- 
chased a 3"x17" billet of Damas- 
cus steel from Alabama Damascus 
Steel. The thickness should be 
.14"-.175" thick. On the website, 


you can select the specific pattern 
you like for your plane. 


e McMaster-Carr 


с EE 9517K415 
224401 BIS ee 2 oe 8954K177 
15” Naval brass rod... .9105K23 
ЗОО 8954K18 


* Lee Valley 
Wooden Plane Kit. .... 


e Jantz Supply 
Ferric Chloride .......... BS110 


MILLING MACHINE (p.34) 


e McMaster-Carr 
314"-dia. Handwheels. . . 6403K44 
LH Threaded Rod... .90036A031 
Ши NUTS 270076 90083А031 
LH Coupling Nuts . ..93345A231 
RH Threaded Rod... . 99086A123 


Sources 


RA Hex Nulo 90494A031 

RH Coupling Nuts. . . 90264A460 

Through Knobs a 6121K211 

Studded 02-27 6079K14 
e Proxxon 

Molino Cuter сг 27116 


e Inventables 
Eoi 30238-01 


POCKET TOOLS (p.48) 
* Lee Valley 


ое Loupe E 99К10.41 
Magnet Retriever ..... 99W 63.20 
6” Hook Кше........ 24N08.10 
Precision Square o... 05N35.01 
Pocketwrench П ...... 25K17.01 
ОООО 09A03.81 
TORR от 02 2. 06К15.01 
Ши го їе? 06K15.02 
• Woodcraft 
б FOOR RUC 0 128292 
• Onehundred 
Ollie/Titanium ...... 100.02.05.2 
Roul/Titanium ...... 100.02.04.2 


e Zootility Tools 
PocketMonkey 


For a current list of updates or 


revisions to past issues, please visit 
shopnotes.com/updates. 








Note: Customers who already own the ShopNotes Back Issue Library 
DVD get free access 
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MAIL 
ORDER 
SOURCES 


Woodsmith Store 
800-444-7527 


Alabama Damascus 
256-310-4619 
alabamadamascussteel.com 


Easy Wood Tools 
866-963-0294 
easywoodtools.com 


Inventables 
312-775-7009 
inventables.com 


Jantz Supply 
800-351-8900 
knifemaking.com 


Lee Valley 
800-871-8158 
leevalley.com 


McMaster-Carr 
630-600-3600 
mcmaster.com 


Onehundred 
Onehundred.co 


Proxxon 
920-757-1718 
proxxontools.com 


Woodcraft 
800-225-1153 
woodcraft.com 


Zootility Tools 
zootilitytools.com 
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With your purchase you can also choose to get a free back issue library DVD! 
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Scenes from 
the Shop 


Get machine shop 
precision when 
making cuts on 

small parts with this 
miniature milling 
machine. You'll find 
complete plans 
starting on page 34. 


ШИШ = 


Р 
222 4 


Put your skills to work building this infill bloc 
plane. It’s a tool that will last for generations. 
You can find out how to build it on page 22. 


LJ 
с жб b. 





